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Abstract
The standard measures ofnominal capital formation showthe United States investing
aproportionofGDP much lower than those ofother developed countries throughout the last
25 years and falling further behind over time. Incontrast, measures we havecalculated in real
terms across countries and over time indicate that U.S. investment ratios have beenrising over
time and havebeen coming closer and closer to those ofthe other countries.
A broader measure of capital formation, more consonant with economic concepts,
showsthe United States to have been close to the other countries since 1970 and to have been
investing an above average share of total output in the most recent period 1990-1994. Real
capital formation per capita and per worker, even conventionally defined, have been
consistently between 15 and 25 per cent higher than in the othercountries andbroadly defined
real capital formation percapita and per worker havebeen 30 to 60 percent higher.
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In theearly 1970s, accordingtothe standard OECD nationalaccounts data, capital formationin
theUnited States wasabout 19 per centofits GDP, while inthe other main developed countries capital
formation was, on average, a quarter oftheir GDPs, aninvestment ratio athird higher. In 1990-1994,
theratios werecloser, butthe other developed countries were stillinvesting atarateabout 23 per cent
greater than that ofthe United States. That apparently lowrateofU.S. capital formation, andits
presumed effect on U.S. economic growth, were commentedon, with alarm, in some oftheEconomic
Reports ofthe Presidentandin many other projections ofU.S. economic prospects. During thefirsthalf
ofthe period since 1970theUnited Statesdid growmore slowlythanother developed countries in real
incomepercapita, but in thesecond half, despitethe higher investment rates in other countries, the
United States retainedits positionofhavingapercapita income ofmorethan athird above the OECD
average and morethan a halfabove the average for OECD-Europe.
In this paperwe question the relevanceofthe usual measures ofcapitalformation and, therefore
the implicationsthat savebeendrawn from them regardingthe prospects forfutureU.S. economicgrowth
and growth relative toother developed countries. What we referto here as “conventional” measuresof
investment, those imbeddedin national income andproduct accounts, treat as investment, or capital
formation, onlyphysical capital investment, consistingofbusiness and non-military government
construction andpurchasesofplantand equipment,and purchases ofowner-occupied housing. That has
been the case despitea longtradition oftheoretical arguments for broader concepts, goingback at least
over 100years to Alfred Marshall’sPrincinles ofEconomics (1890), and includingthe development of
humancapital theoiy in theworkofFriedman andKuznets (1945), Becker(1964), Mincer (1974),
1Schultz (1961), andmanyothers. The useofthe conventional measures also ignores the alternative
measures, includingvarious elementsofhuman andother intangible capital that havebeenproducedfor
theUnited StatesbyKendrick (1976), Eisner (1989), andothers. Themost radicalofthese measures, by
Jorgenson andFraumeni (1989), suggeststhatthe conventionallydefined capital formationwe givesuch
attention to isalmost trivial, accountingforonly about5 per cent ofa broadly conceivedmeasure.
We have concentrated onthe comparisonofratios ofcapital formation to GDP ratherthan saving
toGDP. Ifacountry isreceiving large inflows ofcapital fromabroad or investing heavilyin foreign
countries, thetwo ratios couldbe quite different Since the U.S. hasbeenrunninga substantial current
accountdeficit inthe balance ofpaymentsfor manyyears, the savingratio mustbe lowerthanthe capital
formation ratio, although it maynot be lowerrelative tothe average ofother countries. The conceptual
changes in the scope ofcapital formation used in this paperimplycorrespondingchanges in measuresof
saving, because items conventionally classifiedas consumptionare removedfrom thatcategory. These
include household andgovernment current expenditures on education, governmentandbusiness
expenditures on R&D, household expenditureson durable equipment, andgovernment expenditures on
militarycapitalformation. Their removalfrom the consumptioncategorywouldraise levelsofsaving.
The conventional comparisonsofcapital formation acrosscountries are not onlynarrow in scope,
but also ignorethe implications oflarge differences inprices ofcapital goods, and inprices ofcapital
goodsrelativeto prices ofgoods in general, fromone countrytoanother. The effect ofthesedifferences is
thatagiven nominal amountofcapital formation in one country canyield considerablymore real physical
or humancapital and morerelative toreal GDP thanthe same nominal amount in another country. Ina
similarway, comparisons overtime ofnominal investment ratios in individualcountries ignore trends in
relativeprices ofcapital goods and output ingeneral. A stable ratio ofnominal capital formation to
nominal output could represent arisingor fallingtrend inthe contribution ofcapitalformation to growth.
Itwould be a risingtrend ifprices ofcapital goods were fallingrelative toprices ofgoods in general; it
wouldbe afallingtrendifprices ofcapital goods were risingrelatively.
Overthe lastdecade therehasbeen a revival ofinterestin research thatfocuses on understanding
andexplainingthe sourcesoflong-termeconomicgrowth. Some ofthe newapproaches that seekto
2overcomethelimitations ofthetraditional neoclassical growth modelemphasize redefining capital as a
broader measurethat includesnot onlyphysical capital, butalso othertypes ofreproducible intangible
capital, such as humancapital and the stateofknowledge. Empirical studies employingthe broader
concepts ofcapital accumulationto explain economicgrowth have been carried out byBarro (1991),
Mankiw,Romer, and Weil(1992), andNonneman and Vannhoudt (1996). They indicatethat adding
nonconventionalelements tothemeasures ofcapitalformation substantiallyimproves theability to
explain rates ofgrowth. These studies necessarilyrelyon crude proxiesfor most ofthe additionsto
conventionalcapital formation becausetheycover large numbersofcountries. We hope wecan dobetter
for thedeveloped countriesstudied here.
Followingadifferentline, usingdata for successive 5-year periodsratherthan forthe whole
period since 1960 or 1970, Blomstrom, Lipsey,andZejan (1996) challenged theassumed exogeneity of
conventional capital formation. They foundthat, to a greater degreethanother fonnsofcapital
formation, conventional capital formation was morea consequenceofpreviouseconomic growththana
cause ofsubsequentgrowth.
2. The Conventional Comparison ofCapitalFormation
The conventional story ofU.S. investment incomparison with that ofother developed countries
is shownin Table 1.
3Table 1
Nominal GrossFixedCapital Formation as aPer CentofNominal GDP:








TheUnited States haspersistently invested less ofits GDP, innominal terms, thantheaverage ofthe
other 12 OECD countriesweexaminehere. From the early 1970sto theearly l980s theUnited States
drewcloser tothe other countriesbut the ratiothen declined relative tothe others throughthe early 1990s.
Thechanges in therelativeinvestment ratioswerenotprimarily the resultofany majorshift
towardhigher investment in theUnited States. Average nominal investmentratios inthe other 12
countriesfell from25 percentin 1970-1974 to 20 per cent in 1990-1994, adecline of20 per centwhile
the U.S. ratio stayed around 19 percent until it dropped inthe latestperiod toabout 16 per cent. Atthe
endoftheperiod, theUnited Statesranked eighthamong the 13 countries coveredhere, belowBelgium,
Canada, France, Germany, Japan, Netherlands, and Norway. Thus, interms ofthe conventional measure
of“investmenteffort” or the sacrificeof current consumption forfuturegrowth, theUnited States appears
to have remained somewhatofaspendthrift relativeto other developed countries, moreofagrasshopper
thananant
3. ThePrice ofCapital Goods and RealCapital Formation
The ratio ofcapital formation, howeverdefined, to totaloutput reflectsboth thecountry’s
willingness to sacrificepresent consumption for growth and future consumptionand thewillingness of
other countries toinvest their capital there. That ratio doesnot indicate how muchcapital isbeing
1Belgiuni, Canada, DenmarlçFinland, France, Germany, Italy, Japan. Netherlands, Norway, Sweden,
and theU.K.. The listwas determinedbythe availability ofdata.
4acquired orhow much relative to output, because it does not takeaccountoftheprice ofcapital goods,
relative to theprice ofother goods andservices. That relative pricevaries overtime inany one country,
anditvaries considerablyacross countries. In asingle countryovertime, iftheprice ofcapital goods is
falling relativeto otherprices, a constantnominal ratio ofcapital formation tototal outputwould meana
rising real capital formation ratio, possibly producingaccelerating growthoroffsettingdecreasing returns
to capital. Similarly, ifcountry Aand countryB have thesame total outputand the sameratio ofcapital
formation to total output, butcountryA hasa priceofcapital goodsrelative tototal output halfas high as
countryB, country A shouldenjoy twiceas greatan impact from its capital formation. Whatever
influence capital formation hason future growth shouldbe correspondinglygreater.
Weestimate real capital formation and realcapital formation ratios across countries hereby
making useofestimates ofpurchasing powerparitiesfor capital goodsandfor output in general from the
United Nations’ International ComparisonProgram (ICP) andderivatives from thatprogram calculated
for interveningyearsby theOECD and bySummers andHeston(1991).2 Thepurchasing power parities,
incombination with market exchange rates, giveus prices for capital goods and GDP as awhole.
Real capital formation ratios intheUS during theperiod 1970-1994 were affected bychanges
over time in the relation ofcapital formation prices toprices in general. Theprice ofcapital formation in
theUS rose about7 percent relativetothat ofGDPfrom 1970 through 1981. Then itbegantofall in
relative terms, until by 1994 it hadreached 20percent belowthe 1970 level (SeeAppendixC, Figure 1).
This trend in relativeprices implies thatafter 1981 the capital formation ratio inconstant 1970 prices rose
relativetothat in current prices. The real capital formation ratios for theUS calculatedusing 1970 prices
are compared with the ones in current prices in Table 2.
2 program and its methods are described, for the earlier years, inKravis, Kenessey, Heston,and
Summers(1975) and Kravis, Hestonand Summers (1978) and (1982). Fora descriptionoflater
developments see Kravis and Lipsey (1991).
5Table 2
RatiosofConventional CapitalFormation to GDPforthe US







The most strildngdifferencebetween trendsofcapital formation ratios innominal terms andtrends in
real terms isthatthe large decline in the nominal ratios between 1980-84 and 1985-89 and the even larger
onebetween 1985-89 and 1990-94disappear completely when capitalformationis measured in constant
prices. TheUS capital formation ratio in real termsshows increasesin both periods, addingup to abouta
fivepercent increase in the last decade.
We cancompare capitalformation ratios intheUS with capitalformation ratios inother
countriesby usingprice levelmeasures basedon worldprices, so thatiftwo countries hadthe same level
ofreal GDP, measuredatworld prices, and the same real ratiosofcapitalformation to GDP, theywould
have the same real capital formation,thatis, the same amountsofadditionsto theircapital stocksin
physical terms. Investment goods, conventionally defined, were generallycheaper intheUnited States
than inother countries, as mightbe expected from the factthatthe United States has had acomparative
advantagein trade in capitalequipnv~t.Therefore, the UnitedStates gets morereal capital formation per
unit ofconsumption sacrificed than doother developed countries.
Conventionalcapital goodswere cheaperin the US than in the other 12 OECD countries inevery
period, but thedifferential has variedovertime. Thepriceofcapital goods inthe other 12 countries has
beenfalling relative tothatof GDPthroughoutthe entireperiod 1970-1994, but not as much as inthe US
(SeeAppendix C, Figure 2). The differential between relativeprices intheUS and relative prices in the
other 12 countries has been rising steadily since the beginning ofthe i980s. The priceofcapital goods
relativeto thatfor all goodsand services hasfallen in the US bymore than 10 per cent as compared with
6relativeprices in theothercountries, mainly becauseofthe rapid fall in relativeprices in the US after
1981.
We calculate real capital formationratios comparable overtime and across countries for the other
12 OECD countries byusing constantworld pricesfor capital formationand GDP. The real capital
formation ratios for the 12 OECD countries impliedbythe useofPPPs andconstantworldprices are
comparedwith the ones in current own-countryprices in Table 3.
Table 3










The real capital formationratios inthe other 12 countrieshave beenlowerthanthe nominal capital
formationratios in everyperiod, exceptfor 1990-1994. The declinein real capitalformation ratios
between 1970-74 and 1975-79andbetween 1985-89 and 1990-94 hasbeenmuch lessthanthe nominal
ratios suggest. Sincethebeginningofthe i980swe do not seemuchchange in the average real capital
formationratios forthese countries.
The relation ofthe UnitedStatesto the other 12 countries in terms ofthe realshares of
conventionalcapital formationin GDP, measuredusing constant world prices, isquite differentfrom that
in nominal terms, measured usingcurrent own-countryprices, ascan beseen in Table 4.
7Table4
Real Ratios (Adjusted forPurchasing PowerParities) ofConventional







Source: AppendixB, Table B-i
These figurestell a verydifferent storyfrom thatofTable 1. US investment ratiosin realterms havebeen
closerto those ofthe othercountries, havebeen movingtoward the average, and, by 1990-1994,were only
threeper centbelow the average ofthe 12 other countries. The US ratios were evenabove the average of
the othersin 1993 and 1994. In realterms, in 1994 the UnitedStates rankedthird amongthe 13 countries
in the ratioofconventionalcapitalfonnationto output, below onlyCanadaand Japan.
4. The MeasureofCapital Formation
4.1. Gross vs. Net Capital Formation
The capital stock thatentersproduction functions isthe net capital stockand additions to the
stock are measuredby net, rather than gross capitalformation. Despite thetheoreticaladvantagesofthe
use ofnet capital formation, muchempirical research, especiallythatinvolving comparisons amongmany
countries, hasconcentrated on gross capitalformation, atradition thatgoes backtoKuznets. Wefollow
that tradition, confining ourattention to gross capital formation. There are several reasonsforthat
choice. One is skepticism regardingavailable measuresofcapital consumption, and particularlytheir
comparability amongcountries (Blades and Sturm, 1982). Forexample, Hayashi (1986) pointed outthat
Japanese depreciation hadbeen calculated on the basis ofhistoricalcost andthat the adjustmentto a
replacement costbasis amounted toas much as 30 percent ofreported privatesaving in some years.
8Another reasonforthe use ofgross measures is the beliefthatthe introductionofnewcapital equipment
brings newtechnologyintotheproduction process, whether ornotthe newequipment isnominallya
replacement forold equipment embodyingpast technology. Iftechnology, ratherthanthe “volume”, in
some sense, ofcapital equipment, is whatdrives economicgrowth,it isthegross ratherthanthe net
capital formationthat isrelevant forexplaininggrowth. Acountryin whichgross capitalformation is
equalto calculated depreciation, andthereforeresulted in no netcapital formation, would nevertheless
reap economicgrowth fromthe substitution ofnewtechnologyfor oldtechnology.
4.2. Broadening theDefinition of Capital Formation
The conventional measuresofcapitalformation have remained essentiallyunchanged since most
countries beganpublishingnational accounts. Many expendituresthatfit the economic definitionof
capital expenditures, inthat theyyield income overaperiodbeyondthe currentone, areexcluded, despite
thetheoretical reasonsfor including them. One reasonfor limitingthe measurement isthelack ofdataon
some types ofinvestment, especiallyfor internationalcomparisons. Most ofthe empirical researchon
broadeningthe definition ofcapitalformationhasbeen doneonlyfortheUnitedStates or, sometimes fora
few othercountries. Thatfact limits ourcountrycoverageand, in somecases, forcesus to depend on
rough approximationsto the measureswewould liketouse, evenforthe 13 countries we havecovered.
Most ofthe empirical studiesofeconomicgrowththat have includednon-conventionalelements
ofcapital formationhave concentratedon education, as anaspect ofhumancapital investment, and
research and development, as anaspect ofintangible, non-humancapital investment Wehave included
bothofthese here, as best wecould, andadded twoothers, capital formation intheform ofconsumer
durables, ofwhichmotor vehicles are the largest part,and military capital formation, which meetsthe
criterion ofusefulnessbeyondthe current period. Ideally, ifthe determinantsofeconomic growth are the
use tobe madeofthese data, the choiceamonginvestment concepts shouldbe made empirically.
9A. ConsumerDurables
Thetreatment ofconsumer durables inthe conventionalnational accounts divides expenditures
not bythe nature ofthe goodsacquired orby thenature oftheiruse, butbythe institutional characteristics
ofthe buyers, business or household. The arbitrarynature ofthis divisionis avoidedfor housingbythe
treatment ofhouse purchasesas capitalformationandthe inclusion ofimputed income and outputfrom
home ownership. Weextend the same treatmentto consumerdurables, aprocedureforwhichwe havethe
strong endorsement ofAlfredMarshall over 100years ago.3 These goodsproduce services over a long
period oftime andthe services are, in many cases,very similartothoseyieldedbythe durablesboughtby
business. Cars, the largest item inconsumerdurables, give transportationservice whethertheyare owned
bybusinesses orby households. Someofthoseownedby businesses are leased to householdsfortheirown
use. Refrigerators, freezers, orlaundry machines often provide servicesto householdseveniftheyare
ownedbybusinesses. In fact,the distinction between consumerand producerdurables in the national
accounts rests on ownership rather than ontheirfunction. The effortto allocate sales ofsome durables,
especiallymotorvehicles, betweenhouseholds and businesses has beenadifficult andfrustratingchorefor
the BEAfor manyyears.
To treatpurchases ofconsumer durables as capital formationin the same wayas purchases of
owner-occupied housing, it isnecessaryto maketwo adjustments. One is toaddto conventional gross
fixed capital formationhousehold expenditures on consumerdurables (treated as consumptionin boththe
SNA andtheU.S. national income accounts). The second is to addto consumptionand output a measure
ofthe current servicesyieldedbyconsumer durables.
The comparisonbetween the shares in GDP ofnominal capital formationin consumerdurables
in the U.S. andin the other 12 countries is described in Table 6.
3Aifred Marshall (1890) wrote, in discussinga narrowconcept ofinvestment, “... it compels us toregard
as capital theyachts, but notthe carriage, belonging toa yacht builder. Ifthereforehe hadbeen hiring a
carriage bytheyear, and instead ofcontinuingto do so, sold ayachttoacarriage builder whohadbeen
hiring it,andbought acarriage forhis own use, the result wouldbediminished byayachtandacarriage.
though nothing had been destroyed, andthough there remainedthe sameproductsofsaving
productive ofas great benefits tothe individualsconcerned andto the community asbefore...”.
10Table 6









The share in GDPofinvestment in consumerdurables hasbeen higherin theU.S. thanin the other 12
countries in every period. TheU.S. has investedon average 6.1% ofitstotal incomeinconsumer durables,
whilethe other 12 OECD countries have invested on average 5.6%. The countrywithaparticularly low
investmentin consumerdurables wasJapanwith an average of3.6%oftotal income investedin durables,
whileBelgiumwas theleader (7.9%),followed by Canada (7.6%) andtheUnited States (6.1%). During
the 1970s the real stock ofconsumer durablesper capita inthe United States was about fourtimes as large
as in Japan. Within consumerdurables, the maindifferencesbetweenthe UnitedStates and other
countrieswere inspending formotor vehicles. Overtheperiod 1970-94 consumers in theUnited States
allocated on average halfofall durables goods expendituresforpurchases ofpersonaltransport
equipment Similar patternsofallocation ofconsumerdurables expenditures are observed intheUnited
Kingdom, where 48%ofall durables spendingwas onmotor vehicles, Finland (46%), andDenmark
(45%). The shareofmotorvehicles spending in all durablesgoods expenditures was much lowerin
Belgium (29%), Japan(32%in 1975), Canada(35%) and Italy(35%).
B. Education
Manyformsofhumancapitalformationwould, ideally, be includedinabroad measure.
However, forpractical reasonsofdataavailability, empirical measureshave beenconfined to education in
~ GDP is adjusted to include the estimated valueofservices yielded byconsumer durables.
11studies dealingwith comparisons amongcountries. Some studies ofeconomic growth haveused dataon
enrollmentsatvarious schoolinglevels ormeasuresofeducational attainment, derivedfromCensus data
orestimated from pastenrollment data. Others use expenditures on education, as we do.
Expenditures on education, whetherbygovernments, employers, or households, are expectedto
yield returns overlong periods oftime. Some ofthe returns are in theformofhigherearnings in the labor
market. Wedo notconfinetheinvestment conceptto those enteringthe labor force; there is plentyof
evidence thatreturns to education are importantin thenon-market economyas well. Manyofthese have
been studiedempirically, includingeffects on the educational attainmentofchildrenandtheireducational
performance. Education also affects individualbehaviorwith respectto smokingandotherhealth-related
decisions. It shouldbeadded however, that somehave arguedthatboth these healthdecisionsand
education decisions are reflections ofdifferencesamongindividualsin timehorizonsand time
preferences.
There aretwo large elementsofhumancapital accumulation thatwe are missing. One ison-the-
job training, particularlyifit is“general” training,inBecker’s sense (Becker, 1964), that ispaidfor by
the worker inthe formoftemporarilylow wages. Theother isthe earningsforegone by students in the
course oftheireducation. Inboth cases, estimateshavebeen madeforindividual countries but not, by the
samemethods, foranysubstantial group ofcountries. It isclear from individualcountry estimatesthat the
missingportions are largecomparedwith those we include.5
Education iswhat is described inthe International ComparisonProgram(ICP) as a“comparison-
resistant service.” Deflators(purchasing powerparities) are providedforusein calculatingreal
consumption, but itis difficulttocompareeither the quantity ofeducational output, that is, learning, or
even the quantities ofinputs, sincethe qualifications ofteachersatgiven levels ofschool may differ
greatly amongcountries. International test comparisonsmay provide some clue toquality ofschooling
but these so far cover a verynarrow slice ofwhat schools are supposedtobe teaching.
5Mincer (1989) presents estimatesoftheannual costs oftrainingin theUnited Statesfor 1976 and 1982
which suggest thatjob trainingcostsin the United Statesamount to 80-90% ofpublic and private
expenditures on education. Kendrick(1976) estimatesthatfor theUnited States in 1969 total gross
investment on educationandtrainingwas$192.3 bln, ofwhich$92.3 binwereearnings foregone by
students.
12Thecomparisonbetween theshares inGDP ofnominal expenditures oneducation in the U.S.
andin theother 12 countries is describedin Table 7.
Table 7
Share in Nominal GDPofNominalExpenditures on Education
Percent






Source: AppendixB, Table B-3
Overthe period thatwe coverthe U.S. has spent on average 6.5%ofitstotal income oneducation, while
the other 12 countries have spenton average 5.5%. As was the case forconsumer durables, the gap
betweenthe UnitedStatesandthe othercountries waslargest in 1970-1974 and smallest duringthe
1980s. Canadawas theleader in educational spendingwith an average of6.8%ofGDP invested in
education, followedby theUnitedStates (6.5%) andDenmark(6.3%). Japan and Germanywerethe
outliersin this respect, spending muchless oneducation thanother countries did (4.1% and 4.4%,
respectively).
C. Research andDevelopment
R&Disanactivity that is probably moreforward-lookingthanmost investmentin equipment.
While the private depreciation rate may be high, as imitators rushto catch up withinnovators, the social
rateofdepreciation may be low, becausethe usefulness ofnewknowledge endures. Whatever the speed of
imitation, highrates ofR&D seem topromote rapid economicgrowth.
Incorporating R&D expenditures into the measuresofcapitalformationinvolves, in some cases,
an addition tothe measure oftotal output aswell. The shift ofgovernment andprivate non-profitR&D
13does notrequire anyadjustment to GNPorGDP, sincethey are treatedin the SNA andthe U.S. NIPA as
governmentand householdsector consumption, and thereforeas final product. However,business
enterprise expenditures onR&Daretreated inthese accounts as costsofcurrent production, The shiftto
treatment oftheseas capital formation andtheirremoval from current expenditures on inputs raises the
level ofbusinessenterprise incomeand gross output
The comparisonbetweentheshares in GDPof nominal expenditures on researchand
development intheU.S. andin theother 12 countries is describedinTable 8.
Table 8








Source: Appendix B, TableB-4
TheU.S. has consistently investedmore ofits total income in research anddevelopment activitiesthan the
average ofthe other 12 countries. Overtheperiod 1970-1994, R&D expenditures in theU.S. accounted
for2.5%ofGDP on average, comparedto 1.8%in the other 12 countries. The trend seems to be for the
other countries tocatch up somewhatto the United States. In this item Germany and Japanhave been
relativelyhighamongtheother countries andvery close to theUnitedStateswithan average of2.4% of
GDPinvested inR&D, ashave been SwedenandtheUnited Kingdom (2.3%and 2.2%, respectively),
while Canada, close to theUnitedStates in many respects, has beenarelatively small investor, with an
averageof 1.3%ofGDP investedin R&D.
6 GDP is adjustedto includebusiness enterprise expenditures onR&D.
14D. Military CapitalFormation
It is conventional, andpart ofboth the TJN’s SystemofNationalAccounts and the U.S. National
IncomeandProduct Accounts, to treatexpenditures on construction andequipmentfor defenseas current
government consumptionratherthancapital formation. Yet, whatevertheir otherfaults and virtues, and
whatever theireffects orlack ofcontributionto thegrowth ofnon-militaryoutput, these expenditures are
intendedtoyield output overa longperiod oftime. Ifwe are interested in theextenttowhichacountry
sacrificespresent consumptionfor future gains,theseexpenditures areas relevantas thosefor civilian
capital formation. A moreradicalviewwould arguethat almost all militaryexpendituresare aform of
investment, since theyprovide not onlycurrent protectionbut protectionextending into thefuture. Ifhigh
levels ofU.S. spending on militarypersonnel, ammunition,fuel,and othernon-equipment itemsforced an
end tothe Cold War, theycouldbethoughtofas havingverylong-lastingimpacts onU.S. (and perhaps
worldwide) welfare.
The comparisonbetween military capital formation ratios oftheU.S. andthe other 12 countries
is described in Table 9.
Table 9
Share inNominal GDP ofNominal Military CapitalFormation
Percent







It isno surprisethat inthis relatively smallitem, spendingbythe United States hasbeen muchlargerthan
the average relativeto GDP, ranging betweentwo andthreetimes as great Again, Japan’sspending has
beenataparticularly low level (0.2% ofGDP on average),partlybecause oftherestrictions imposed in
15the Peace Treaty after World WarII. The UnitedKingdom, on the otherhand, has spent a relativelylarge
part ofits low aggregateinvestment onthis item(1.2%ofGDP on average).
4.3. Comparisons ofthe Broader MeasureofCapital Formation
The reasonthat thechoiceoftypes ofinvestment tobe includedisimportant to ourcomparisons
is that the composition ofinvestmentdiffers amongcountries. One ofthe reasonsforthe largegap
between capital fonnationratios intheUnited Statesandinthe other 12 countries in conventional
comparisons is thatconventionallydefinedcapital formation isa muchsmallerpartofthebroadlydefined
capital formationin theUS thaninthe othercountries.
The changes in capital formationratiosin theUnitedStates andinthe other 12 OBCD countries
generated by the adjustments ofthe ratios to includenon-conventional formsof investmentandto account
forprice differences across countries andover time are givenin Table 10.
Table 10




Consumer Education R&D Military Constant All
Durables Expenditure Capital WorldPrices Adj.
Formation
1970-1974 +4.4 +7.1 +2.1 + 1.5 -0.2 + 13.4
1975-1979 + 4.4 +6.7 + 2.0 + 1.0 -0.8 + 11.6
1980-1984 + 3.6 +6.2 + 2.2 + 1.4 - 0.9 + 10.7
1985-1989 + 4.6 +6.0 + 2.4 + 1.7 +0.5 + 14.4
1990-1994 + 4.2 + 6.6 + 2.4 + 1.3 + 3.1 + 18.8
1612 Other Countries
Consumer Education R&D Military Constant All
Durables Expenditure CF World Prices Adj.
1970-1974 + 4.0 + 5.1 + 1.3 + 0.5 -2.3 +7.6
1975-1979 +4.5 + 5.6 + 1.3 + 0.5 - 1.8 +9.1
1980-1984 +4.1 + 5.5 + 1.5 + 0.6 - 1.2 + 9.3
1985-1989 +4.4 + 5,4 + 1.7 + 0.6 -0.7 + 10.9
1990-1994 +3.8 + 5,5 + 1.8 + 0.5 + 0.4 + 13.0
Source: AppendixA, Tables
Withaveryfew exceptions, every one oftheunconventionalformsofinvestment wasmore importantin
the UnitedStates inevery periodofourstudy. Furthermore, the unconventional fonns ofcapital
fonnationas agroup weremoreimportant in the UnitedStatesthanin othercountries in every period.
Includingthe non-conventionaltypes ofcapitalformation inthecomparison clearlybringsthe United
States closer totheother countries.
Table 11 gives thecomparisonofinvestment shares including non-conventionalfonns of
investmentand takingaccount ofpricedifferences across countries.
Table 11
Share ofReal Capital Formationin Real GDP
U.S. Relative to 12 Other Countries
Percent
Including Including Including Including Including
Only Consumer OnlyEducation OnlyR&D Only Military All Non-cony.
Durables Expenditure Expenditure Cap. Formation Forms
1970-1974 86.8 92.6 86.4 86.8 98.9
1975-1979 86.8 91.3 87.8 86.8 94.2
1980-1984 91.4 95.8 95.4 95.8 100.0
1985-1989 95.7 96.8 96.6 98.7 102.4
1990-1994 101.6 102.2 100.5 102.6 107.4
Source: Appendix A, Tables
17Bythebroadlydefinedreal capitalformationmeasure, the ratio ofcapital formationto GDPin theUnited
Stateswasequaltothat in the other 12 countriesoverthe period since 1970 as awhole. In thelast period
the U.S. ratiowas 7 percent above average, as compared withthe 17per centbelowaverage in the
nominal, conventionallydefined, figures ofTable 1.
The indications here arethat broadlydefinedcapital formation in theUnitedStates has not atany
time sincethe early 1970sbeen muchbelow thatofother developed countries relativeto total output.
Overthe last tenyearsU.S. capital formation ratioshave beenabovethe averageforthegroup. Evenfor
believers inthe roleofcapital formation ratesas determinantsoffuture growth, thereisnothing in these
datathat suggests anytendencyfor the othercountries to soon catchup to theU.S. in percapita output.
4.4. ComparisonsofCapital Formationper Capita andper Worker
In mostcalculationsof resource abundance,the UnitedStatesisfound tobearelativelycapital-
abundantcountry, withahigh ratio ofcapital perworkerand per individualin thepopulation. The
comparisonsforboth capital formation perworker and capitalformationper capita, evenin terms of
conventionallydefinedcapital, as given inTable 12, suggestthat thishighcapital abundancewill
continue.
Table 12
Real Capital Formation, ConventionallyDefined, per Capitaand
per Worker: U.S. asPer Cent ofAverage of 12 OtherCountries






Source: Appendix B, Table B-i
18TheUnitedStateshas beeninvestingmore per person in thepopulation and more perworkerthanthe
othercountries forthe wholequarter centuryinour data. In the earlyyears, the margin was higherin
investmentper workerbecausethe ratio ofemploymentto populationwaslower intheUnitedStates, but
with rising unemployment inEuropeandrising laborforceparticipation in theUnited States, the
differentialinthe per capitaratio was higherat the endofthe period.
The ratios forbroadly definedcapital formation(Table 13) showa considerablylargermargin in
favorofthe UnitedStates.
Table 13
Real Capital Formation, BroadlyDefined, perCapitaandper Worker:
U.S. as PerCentofAverageof 12Other Countries






Source: AppendixB, Table B-6
The useofthebroader definitionofcapital formation enlargesthe gapin favorofthe United
States, especiallyin the early 1970s, whenthe other countries’ non-conventional capital formationwas
particularly low. Since then, for twodecades, the United States hasbeenadding, ingross capital
formation, about thirtyper cent morethanthe averagedeveloped countryto the capital provided for each
worker andfor eachresident ofthe country. It would appearthatU.S. industry will continuetobe
relativelycapital intensivein the future.
S. Conclusions
Conventional measures ofnominal capitalformation giveamisleading picture ofthe levelof
U.S. capital formation, changes in itover time, and the way it compares with shares ofcapital formation
19in GDP inother developed countries. Measures ofcapitalformationin real terms, takingaccount ofprice
changesand price differences across countriesfor capital goods andother goodsand services, paintavery
differentpicture ofthe lastquarter-century. That picture is even moredifferentfrom theconventionalone
whenabroader conceptofcapital formation isused, one thatis atleast as appropriateas the conventional
one in national accountsandinfact, we argue, is moreconsonant with theeconomic definition ofcapital
formation.
Conventional measures showaratio ofcapital formation to GDP intheUnited Statesfluctuating
between 10and 25 per centbelow theaverage oftheother countries, with theUnited Statesfallingfurther
behindthe othercountries since thebeginningofthe l980s. Incontrast, when we take accountofthe
changesin prices ofcapital goodsrelativetootherprices overtime and differencesin thepricesofcapital
goodsacross countries, the US investment ratios in real termsare showntohave beenincreasingover
time and movingtoward the average ofother developedcountries, withthe differentialfallingtoless than
5 percentin 1990-94.
When the conceptofcapital formationisbroadened, aswe argueit should be,to include
householdpurchasesofconsumer durables and expenditures on education,R&D, andmilitarycapital
formation, andaccount is also takenofinternationalprice differences, the UnitedStates is showntohave
neverbeen, since 1970,farbelow theother countries in the shareofGDP devotedto capitalformation.
By 1990-94, theshare ofrealbroadly defined capitalformation in real GDP in theUnitedStates wasmore
than 5 per cent higherthan the average inother developedcountries.
Real capital formationper capita andperworker intheUnitedStates, even conventionally
defined,was between 15 and25 percenthigherthanin the other developed countries overthe period
1970-94. This marginin favorofthe United States isconsiderably higherwhen we comparetheadjusted
broadly definedcapital formation per capita andper worker. Interms ofbroadlydefinedcapital, the
United Stateshas beeninvesting between 30 and 60 percent moreper workerandperresidentthanother
developed countries. This suggests that the UnitedStateswill continuetobe arelatively capital-abundant
country in thefuture.
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23AppendixA: Adjustments andData
L ConsumerDurables Adjustment
Treatingpurchasesofconsumer goodsas capital expendituresratherthan as consumption
requiresestimatesofthe amount ofthese expenditures andofthevalue ofservices, presumablyequivalent
to what wouldbe chargedfor them ifthey wereprovided bythe business sector. The consumer goods
expenditures are added tothe conventional capital formation, andthevalueofservicesprovided bythem
isadded tothe conventionalGDP.
Dataon total durablegoods expendituresfortheperiod 1970-1994 are availablefrom the OECD
NationalAccounts,Vol.11, Table 2for 10 ofthe countrieswe cover: Canada, Denmark, Finland, France,
Japan, Netherlands,Norway, Sweden, the U.K., andtheU.S.. For Belgiumand Italydurable goods
expenditureswereapproximatedby thesum ofexpenditures on furniture, furnishings, household
equipment, and personaltransportationequipment, fromthe same source.
For Italy, although measuresoftotal durables expenditureswerereported, we approximated
durables expenditureswiththe spendingon furniture, furnishings,household equipmentand personal
transportation,because thereported totaldurables expendituresseemedunreasonably high. Both the
implied shareofdurables expenditures in final household consumptionexpendituresandthelevel relative
tothetwo subgroups werefar outoflinewith those ofother countries.
Durable goodsexpenditures forGermany were approximatedusingactual expenditures on
personaltransportationequipmentand expenditures, estimated byus, on furniture, furnishings and
householdequipment We estimatedthese expenditures usingdata fortotal expenditures on thebroader
group, furniture, furnishings, householdequipment andoperation, andan average share ofthe
expenditures onthedurableitems, furniture, furnishings and householdequipment in the total
expenditures onthebroader group. The average sharewas calculated using ICPdata for 1970, 1975,
1985, 1990, 1993.
Thevalueofservices provided by durablegoodsisestimated on thebasis ofstocks ofcapital
goods, as in anearlier BEA study. Dataon the net current stockofconsumer durables are available only
for Canadaandfor the U.S. fromthenational balance sheets. For Japandata areavailable onthe stock of
the majorconsumer durablesfrom theNationalAccounts ofJapan. FollowingHorioka (1995)we used
the average ratio ofexpenditureson all consumer durables tothose onthe majorconsumerdurables to
estimate the stockofall consumer durables in Japan. For all other countrieswemade aroughestimateof
the stock ofconsumerdurablesin 1970, assuming thatitequals four timesthe expenditures on durables
duringtheyear, anapproximationthat hasbeenusedbefore by Goldsmith (1985). Thenweused the
perpetual inventorymethod, assuminga 20%rate ofdepreciation, to estimate the net stockofconsumer
durablesfor the period 1971-1994. Thevalueofservices provided by consumerdurables was estimatedto
equal 34% ofthe previousyear’s net stockofconsumerdurables (20%depreciation cost, 11%net return,
3%operating costs), followinga methodology suggested byKatz (1982) in theBEA study.
24AppendixTableA-i: ConsumerDurables Expendituresand
Estimated Service Value ofDurables
in millions ofnational currency, current prices
(Source: OECD National Accounts, Vol.11, unless indicated otherwise)
BELGIUM CANADA
Durables Estimated Durables Estimated
goods service goods service
expenditures7 value expenditures value
1970 102,054.0 127,537.5 7,025.0 9,299.0
1971 114,749.0 138,793.4 8,035.0 10,140.2
1972 133,069.0 150,049.4 9,560.0 10,981.3
1973 160,898.0 165,283.0 11,537.0 12,165.2
1974 188,909.0 186,931.7 13,543.0 14,215.4
1975 201,636.0 213,774.4 15,737.0 17,769.8
1976 238,665.0 239,575.8 17,542,0 20,583.9
1977 257,490.0 272,806.7 18,813.0 23,524.9
1978 269,255.0 305,792.0 20,581.0 26,673.3
1979 284,894.0 336,180.3 23,428.0 30,361.3
1980 307,062.0 365,808.2 25,466.0 34,987.0
1981 304,976.0 397,047.6 28,116.0 40,027.9
1982 324,072.0 421,329.9 26,021.0 44,572.0
1983 344,887.0 447,248.4 30,032.0 46,085.6
1984 365,373.0 475,060.3 34,699.0 48,312.6
1985 387,479.0 504,275.1 40,278.0 50,898.7
1986 422,328.0 535,162.9 44,628.0 54,766.9
1987 450,309.0 571,721.9 49,430.0 61,117.0
1988 492,055.0 610,482.5 54,570.0 66,497.2
1989 527,604.0 655,684.7 57,533.0 73,617.1
1990 581,801.0 703,933,2 56,267.0 79,643.3
1991 613,457.0 760,958.9 53,662.0 82,268.8
1992 639,304.0 817,342.5 54,000.0 83,716.5
1993 605,719.0 871,237.3 56,376.0 84,659.3
1994 631,374.0 902,934.3 60,591.0 87,135.9
~Approximatedby expenditures onfurniture, furnishings, household equipment andpersonal transport
equipment.
25DENMARK FINLAND
Durables Estimated Durables Estimated
goods service goods service
expenditures value expenditures value
1970 8,159.0 10,427.9 2,436.0 3,150.7
1971 8,493.0 11,096.2 2,426.0 3,313.0
1972 9,810.0 11,764.6 3,350.0 3,475.2
1973 12,342.0 12,747.1 4,326.0 3,919.2
1974 11,525.0 14,394.0 4,871.0 4,606.2
1975 14,871.0 15,433.7 6,812.0 5,341.1
1976 19,849.0 17,403.1 7,038.0 6,588.9
1977 21,089.0 20,671.1 7,347.0 7,664.1
1978 21,918.0 23,707.2 8,079.0 8,629.2
1979 23,131.0 26,417.8 10,101.0 9,650.3
1980 19,153.0 28,998.8 11,332.0 11,154.5
1981 20,641.0 29,711.1 12,629.0 12,776.5
1982 23,822.0 30,786.8 15,052.0 14,515.1
1983 29,842.0 32,728.9 16,749.0 16,729.7
1984 35,657.0 36,329.4 18,621.0 19,078.4
1985 42,042.0 41,186.9 21,234.0 21,593.9
1986 46,492.0 47,243.8 23,232.0 24,494.7
1987 41,351.0 53,602.3 26,258.0 27,494.6
1988 37,251.0 56,941.2 31,115.0 30,923.4
1989 36,785.0 58,218.3 33,922.0 35,317.8
1990 37,737.0 59,081.5 31,366.0 39,787.7
1991 40,046.0 60,095.8 25,135.0 42,494.6
1992 40,739.0 61,692.3 20,527.0 42,541.6
1993 41,454.0 63,205.1 19,048.0 41,012.5
1994 56,031.0 64,658.4 21,836.0 39,286.3
26FRANCE GERMANY
Durables Estimated Durables Estimated
goods service goods service
expenditures value expenditures8 value
1970 33,266.0 40,909.8 44,206.6 56,577.3
1971 39,354.0 45,241.8 45,788.0 60,121.0
1972 46,495.0 49,573.8 50,218.0 63,664.7
1973 54,129.0 55,467.3 52,392.0 68,005.9
1974 60,477.0 62,777.7 52,897.0 72,218.0
1975 70,846.0 70,784.3 57,351.2 75,759.4
1976 90,240.0 80,715.1 68,394.0 80,106.9
1977 100,355.0 95,253.7 77,903.0 87,339.5
1978 114,026.0 110,323.7 83,043.0 96,358.6
1979 130,890.0 127,027.8 86,723.0 105,321.5
1980 147,062.0 146,124.8 87,968.0 113,743.0
1981 166,014.0 166,900.9 89,545.0 120,903.5
1982 201,186.0 189,965.5 90,125.0 127,168.1
1983 211,432.0 220,375.6 99,068.0 132,377.0
1984 209,656.0 248,187.4 102,130.0 139,584.7
1985 219,514.0 269,833.0 105,510.0 146,392.0
1986 250,825.0 290,501.1 121,069.0 152,987.0
1987 274,648.0 317,681.4 130,854.0 163,553,0
1988 295,255.0 347,525.4 135,878.0 175,332.8
1989 315,919.0 378,407.1 143,400.0 186,464.8
1990 325,584.0 410,138.1 148,754.0 197,927.8
1991 309,818.0 438,809.0 182,402.0 208,918.6
1992 315,094.0 456,385.4 187,550.0 229,151.6
1993 293,458.0 472,240.2 183,410.0 247,088.3
1994 - 477,567.9 182,932.0 260,030.0
8ApprOximated bythesum ofpersonal transport equipment and estimatedexpenditures onfurniture,
furnishings and household equipment.
27iTALY JAPAN
Durables Estimated Durables Estimated
goods service goods service
expenditures9 value expenditures value
1970 3,353,000.0 4,178,736.0 2,349,900.0 3,256,193.5
1971 3,804,000.0 4,560,080.0 2,590,200.0 3,585,616.1
1972 4,210,000.0 4,941,424.0 3,169,400.0 3,915,038.6
1973 5,192,000.0 5,384,539.2 3,978,400.0 4,413,465.2
1974 6,332,000.0 6,072,911.4 4,454,900.0 5,810,304.9
1975 7,099,000.0 7,011,209.1 4,936,700.0 7,516,270.9
1976 9,534,000.0 8,022,627.3 5,629,600.0 8,095,477.5
1977 12,292,000.0 9,659,661.8 6,337,300.0 8,902,826.1
1978 14,221,000.0 11,907,009.5 6,984,700.0 9,813,379.4
1979 18,878,000.0 14,360,747.6 8,065,800.0 10,825,729.2
1980 25,289,000.0 17,907,118.0 8,184,400.0 12,152,478.1
1981 29,826,000.0 22,923,954.4 8,519,100.0 13,459,307.4
1982 34,701,000.0 28,480,003.6 9,367,700.0 14,537,095.9
1983 38,953,000.0 34,582,342.8 10,106,100.0 15,460,505.0
1984 44,261,000.0 40,909,894.3 10,846,400.0 16,587,886.3
1985 51,635,000.0 47,776,655.4 11,442,900.0 17,907,534.1
1986 58,073,000.0 55,777,224.3 12,755,100.0 19,160,906.9
1987 65,471,000.0 64,366,599.5 14,532,100.0 20,445,029.8
1988 74,773,000.0 73,753,419.6 17,202,900.0 21,931,302.6
1989 85,183,000.0 84,425,555.7 19,335,800.0 24,105,317.1
1990 91,107,000.0 96,502,664.5 21,873,200.0 26,339,437.7
1991 99,069,000.0 108,178,511.6 22,985,100.0 29,676,704.2
1992 103,973,000.0 120,226,269.3 22,468,600.0 33,127,551.1
1993 95,674,000.0 131,531,835.4 22,393,800.0 35,730,908.0
1994 103,199,000.0 137,754,628.4 22,462,400.0 37,610,775.6
by expenditures on furniture, furnishings, household equipmentandpersonal transport
equipment.
28NETHERLANDS NORWAY
Durables Estimated Durables Estimated
goods service goods service
expenditures value expenditures value
1970 9,568.810 12,304.7 4,526.0 5,543.0
1971 9,740.0” 13,013.6 5,422.0 6,155.4
1972 10,240.0” 13,722.5 6,008.0 6,767.8
1973 11,540.011 14,459.6 6,739.0 7,456.9
1974 13,040.011 15,491.3 7,874.0 8,256.8
1975 17,663.910 16,826.6 9,444.0 9,282.6
1976 16,240.0” 19,467.0 12,057.0 10,637.0
1977 23,160.0 21,095.2 14,810.0 12,609.0
1978 24,830.0 24,750.6 13,422.0 15,122.6
1979 24,670.0 28,242.6 15,270.0 16,661.6
1980 23,270.0 30,981.9 16,932.0 18,521.1
1981 21,950.0 32,697.3 18,851.0 20,573.7
1982 21,750.0 33,620.9 20,809.0 22,868.3
1983 22,740.0 34,291.7 22,127.0 25,369.7
1984 22,250.0 35,165.0 24,495.0 27,819.0
1985 25,300.0 35,697.0 33,817.0 30,583.5
1986 27,510.0 37,159.6 39,934.0 35,964.5
1987 28,580.0 39,081.1 36,374.0 42,349.2
1988 27,780.0 40,982.0 31,325.0 46,246.5
1989 28,810.0 42,230.8 28,788.0 47,647.7
1990 31,240.0 43,580.1 29,996.0 47,906.1
1991 32,420.0 45,485.7 28,628.0 48,523.5
1992 33,500.0 47,411.3 30,314.412 48,552.3
1993 32,450.0 49,319.1 32,000.8’° 49,148.8
1994 33,410.0 50,488.2
‘°ICPdata.
‘~ Approximated byexpenditures on furniture, furnishings, household equipment andpersonal transport
equipment.
12 Interpolated on a straight line.
29SWEDEN UNiTED KINGDOM
Durables Estimated Durables Estimated
goods service goods service
expenditures value expenditures value
1970 9,175.0 11,707.6 2,607.0 3,122.1
1971 9,606.0 12,478.0 3,331.0 3,545.5
1972 11,038.0 13,248.4 4,186.0 3,969.0
1973 12,585.0 14,351.7 4,597.0 4,598.4
1974 15,431.0 15,760.2 4,658.0 5,241.7
1975 18,091.0 17,854.7 5,872.0 5,777.1
1976 21,337.0 20,434.7 6,986.0 6,618.1
1977 21,129.0 23,602.4 7,754.0 7,669.8
1978 22,274.0 26,065.7 10,168.0 8,772.2
1979 24,681.0 28,425.8 13,087.0 10,474.9
1980 25,712.0 31,132.1 13,495.0 12,829.5
1981 27,269.0 33,647.8 13,942.0 14,851.9
1982 31,298.0 36,189.7 15,439.0 16,621.8
1983 32,566.0 39,593.1 18,250.0 18,546.7
1984 35,197.0 42,746.9 18,638.0 21,042.3
1985 38,599.0 46,164.5 20,166.0 23,170.8
1986 46,980.0 50,055.3 22,972.0 25,393.1
1987 58,764.0 56,017.4 26,423.0 28,124.9
1988 67,025.0 64,793.7 32,388.0 31,483.8
1989 68,978.0 74,623.4 35,414.0 36,198.9
1990 65,148.0 83,151.3 34,676.0 40,999.9
1991 66,797.0 88,671.3 32,340.0 44,589.8
1992 57,838.0 93,648.1 32,718.0 46,667.4
1993 55,339.0 94,583.4 36,102.0 48,458.1






























13E~nditures on furniture and household equipment, motorvehicles andparts, Source: BEA, US
National Accounts, PersonalIncome andOutlays.
31IL. Educational Expenditures Adjustment
Themain source ofdata on education expenditures isthe OECD National Accounts. In
countriesthat providecomplete data onboth government andhousehold consumptionexpenditures,the
totalofgovernment andhouseholdexpenditures on educationwasused. For countries in which
governmentexpenditures are not reportedbythe OECD, data oncurrent expendituresfor public
education,collected byUNESCOand published in theUN StatisticalYearbook wereusedinstead. In
somecases, dependingon theavailabilityof data, public or public andprivate expenditures reported inthe
OECD Education Statistics 1985-92 were used.
For Germany, which doesnot report householdexpenditures on education, data on education fees
paidby householdsfrom theICP for 1980, 1985, 1990, and 1993 wereusedto obtainratios ofprivateto
public expenditures. We thenusedthe average oftheseratios tointerpolate and extrapolatehousehold
educationexpenditures in Germany.
The OECD figures for householdexpenditures seem to matchthe figures givenby“fees” in the
ICPreports. Itthus appearsthat theOECD data understate non-governmenteducation expensesby
omittingthat partpaid forfrom sources other thanfees.
32Appendix TableA-2: CurrentEducation Expenditures
in millions ofnational currency,current prices
BELGIUM14 CANADA’8 DENMARK16
1970 54,166.0 6,428.0 6,133.0
1971 66,021.0 6,761.0 7,366.0
1972 77,876.0 7,538.0 8,519.0
1973 89,731.0 8,315.0 9,575.0
1974 110,818.0 9,575.0 11,912.0
1975 131,906.0 11,527.0 14,069.0
1976 151,103.0 13,222.0 15,355.0
1977 170,776.0 15,818.0 17,102.0
1978 178,578.0 17,099.0 19,187.0
1979 192,402.0 18,300.0 21,860.0
1980 206,227.0 20,451.0 25,261.0
1981 221,427.0 23,667.0 28,891.0
1982 271,380.0 26,265.0 33,254.0
1983 278,389.0 27,509.0 35,473.0
1984 290,001.0 28,753.0 36,975.0
1985 299,181.0 29,998.0 38,765.0
1986 305,935.0 31,926.0 39,896.0
1987 302,239.0 35,385.0 43,866.0
1988 304,774.0 38,065.0 47,063.0
1989 325,457.0 41,271.0 48,996.0
1990 328,224.0 43,105.0 52,529.0
1991 338,707.0 46,079.0 55,224.0
1992 358,648.0 49,640.0 57,364.0
1993 403,466.0 50,615.0 59,539.0
1994 423,302.5 51,182.0 62,129.0
14 1970, 1973, 1975-81: Publicexpenditure, Source: uNStatisticalYearbook.
1971, 1972, 1974: Publicexpenditure interpolatedon a straight line.
1982-84: Government expenditure, Source: OECD NationalAccounts, Vol.11.
1985-90: Public expenditure, Source: OECD Education Statistics.
1991-92: Public expenditure, Source: UNStatistical Yearbook.
1993: Publicexpenditure calculatedusingthe shareofpublicexpenditure in GDP, Source: OECD,
Educationata Glance.
1994: Public expenditure estimatedusingthe same shareofpublic expenditurein GDP as in 1993.
‘~1970, 1971, 1973-82: Public and private expenditure, Source: UNStatistical Yearbook.
1972, 1983-84: Publicand private expenditure interpolatedon a straightline.
1985-92: Public and private expenditure, Source: OECD Education Statistics 1985-92.
1993-94: Public and private expenditureestimated using the same shareof household expenditurein
public andprivate expenditure as in 1992, Source: OECD NationalAccounts, Vol.11.
16 1970-94: Public andprivate expenditure estimatedbythe sumofhouseholdand government
expenditure, Source: OECD National Accounts, Vol.11.
33FINLAND17 FRANCE18 GERMANY’9
1970 2,405.0 35,806.0 20,335.6
1971 2,694.0 40,176.0 28,720.0
1972 3,168.0 45,202.0 30,589.1
1973 3,641.0 51,695.0 32,459.3
1974 4,375.0 63,496.0 38,396.0
1975 5,731.4 74,734.0 47,891.5
1976 6,967.4 86,593.0 51,192.0
1977 7,809.3 99,730.0 54,492.6
1978 8,544.2 113,490.0 57,793.1
1979 9,544.2 127,285.0 63,505.3
1980 10,884.9 137,556.0 69,906.0
1981 12,536.0 161,975.0 71,695.7
1982 14,098.8 186,204.0 75,081.9
1983 15,975.6 213,192.0 78,468.2
1984 17,395.3 233,707.0 81,854.4
1985 19,640.0 246,869.0 83,284.0
1986 21,672.0 263,846.0 87,686.2
1987 23,526.0 272,896.0 90,134.0
1988 26,382.0 284,955.0 93,364.6
1989 28,972.0 301,345.0 96,595.2
1990 31,983.0 321,885.0 99,648.0
1991 36,289.0 345,727.0 109,703.6
1992 37,369.0 370,078.0 125,357.2
1993 35,358.8 390,594.0 141,145.5
1994 36,170.0 414,000.0 147,307.5
‘~1970, 1971, 1973, 74: Public expenditure, Source: UN Statistical Yearbook.
1972: Publicexpenditure interpolatedon a straight line.
1975-84: Public andprivateexpenditure estimated using the same share ofgovernment expenditurein
public andprivate expenditureas in 1985, Source: OECD NationalAccounts, Vol.11.
1985-92: Public andprivate expenditure, Source: OECD Education Statistics 1985-92.
1993-94: Public andprivate expenditure estimatedusingthe same shareofgovenunent expenditure in
public andprivate expenditureas in 1992, Source: OECD National Accounts, Vol.11.
18 1970-82: Publicandprivate expenditureestimated usingthesum ofhousehold expenditure (Source:
OECD National Accounts, Vol.11)andpublic expenditures (Source: UN Statistical Yearbook).
1983-92: Sum ofhousehold expenditureand governmentexpenditure, Source: OECD NationalAccounts,
Vol.11.
1993-94: Sum ofhousehold expenditureand government expenditure, estimated usingthe same ratio of
householdto government expendituresas in 1992, Source: OECD NationalAccounts, Vol.11.
‘~1970, 1971, 1973-75, 1977-80, 1985, 1987, 1990, 1991: Sum ofpublic expenditure (Source: UN
Statistical Yearbook)and private expenditure, estimated usingthe average ratio ofprivate to
public expenditurefor 1980,1985, 1990, and 1993 (Source: ICP).
1972, 1976, 1977, 1981-84, 1986, 1988-89, 1992: Sum ofpublic expenditure interpolated on a straight
line and estimated privateexpenditure.
1993: Sum ofpublicexpenditure calculated usingthe shareofpublic expenditurein GDP (Source: OECD
Education ata Glance) and private expenditure, estimatedusingtheaverage ratio ofprivate to
publicexpenditurefor 1980,1985, 1990, and 1993 (Source: ICP).
1994: Sum ofpublicexpenditure estimatedusingthe same share ofpublicexpenditurein GDP as in 1993
(Source: OECD EducationataGlance) and private expenditure, estimated usingthe average
ratio ofprivate topublic expenditurefor 1980,1985, 1990, and 1993 (Source: ICP).
341TALY2° JAPAN’1 NETHERLANDS’2
1970 2,638,000.0 2,473,690.5 7,069.0
1971 3,110,000.0 2,885,357.1 8,200.0
1972 3,641,000.0 3,394,285.7 9,410.0
1973 4,206,000.0 4,170,952.4 10,490.0
1974 4,901,000.0 5,768,095.2 12,686.0
1975 5,446,000.0 6,838,690.5 14,881.0
1976 6,901,000.0 7,601,309.5 16,774.0
1977 8,325,500.0 8,349,285.7 18,666.0
1978 9,780,000.0 9,102,023.8 20,345.0
1979 12,611,000.0 9,847,381.0 21,974.0
1980 17,434,000.0 10,703,333.3 23,079.0
1981 23,118,000.0 11,538,571.4 23,968.0
1982 27,622,000.0 11,886,190.5 24,035.0
1983 32,021,000.0 12,341,309.5 24,102.0
1984 36,449,000.0 12,910,357.1 24,168.0
1985 40,825,000.0 13,406,904.8 24,235.6
1986 45,585,000.0 13,827,746.4 25,739.1
1987 50,241,000.0 14,195,566.0 26,655.2
1988 56,445,000.0 14,685,011.9 26,847.3
1989 61,649,000.0 15,503,822.7 26,965.4
1990 70,498,000.0 16,276,106.7 27,580.7
1991 74,345,000.0 17,884,877.6 28,728.4
1992 79,418,000.0 17,341,522.4 25,878.8
1993 80,259,000.0 17,737,619.0 32,062.0
1994 89,443,553.4 18,174,642.9 33,686.0
20 1970-79, 1994: Sum ofhouseholdexpenditure (Source: OECD National Accounts, Vol.11)andpublic
expenditure (Source: UNStatistical Yearbook).
1980-93: Sumofhousehold expenditure and government expenditure, Source: OECD National Accounts,
Vol.11.
21197085: Publicand privateexpenditureestimated using the same shareofgovernment expenditurein
public andprivate expenditure as in 1986, Source: OECD National Accounts, Vol.11 and OECD
EducationStatistics 1985-92.
1986-92: Publicand privateexpenditure, Source: OECD EducationStatistics 1985-92.
1993-94: Publicand privateexpenditure estimatedusing the same shareofgovernment expenditurein
public andprivateexpenditure as in 1992, Source: OECD NationalAccounts, Vol.11and OECD
Education Statistics 1985-92.
22 1970-73, 1975, 1977-81, 1984: Public expenditure, Source: UNStatistical Yearbook.
1974, 1976, 1982, 1983: Public expenditure interpolated on astraight line.
1985-92: Public and private expenditures, Source: OECD Education Statistics 1985-92.
1993: Sum ofpublic expenditure, calculatedusing their share in GDP (Source: Education at a Glance),
and householdexpenditure (Source: OECD National Accounts, Vol.11).
1994: Sum ofpublic expenditure, estimatedusing the same share in GDP as in 1993 (Source: Education
at a Glance), and household expenditure(Source: OECD National Accounts, Vol.11).
35NORWAY’3 SWEDEN’4 UNITED KINGDOMZS
1970 5,825.0 10,785.0 2,137.5
1971 6,2000 12,344.0 2,375.0
1972 6,175.0 13,612.0 2,625.0
1973 6,675.0 14,879.0 3,037.5
1974 8,175.0 16,477.0 3,450.0
1975 10,375.0 19,281.0 4,675.0
1976 11,625.0 22,440.0 6,325.0
1977 13,050.0 26,441.0 7,661.0
1978 13,200.0 31,326.0 8,561.0
1979 13,925.0 31,719.0 9,671.0
1980 16,175.0 32,113.0 12,030.0
1981 15,450.0 35,173.0 13,597.0
1982 17,375.0 38,725.0 14,746.0
1983 19,375.0 42,034.0 15,666.0
1984 21,250.0 44,522.0 16,194.0
1985 27,266.0 50,312.0 16,634.0
1986 29,846.0 53,610.0 18,540.0
1987 33,390.0 55,780.0 20,142.0
1988 36,071.0 58,523.0 22,022.0
1989 38,978.0 63,133.0 24,195.0
1990 41,319.0 73,222.0 26,397.0
1991 45,424.0 75,620.0 29,030.0
1992 49,529.0 77,801.0 31,684.0
1993 53,634.0 78,643.0 33,222.0
1994 57,739.0 86,500.0 35,442.0
‘31970-84: Publicandprivateexpenditures interpolatedusingthe same shareofhousehold expenditure in
household and public expenditureas in 1985, Source: OECD NationalAccounts, Vol.11 and
OECD Education Statistics 1985-92.
1985-91: Sum ofpublic expenditure (Source: OECDEducationStatistics 1985-92) and household
expenditure (Source: OECD National Accounts, Vol.11).
1992-94: Extrapolated on astraight line.
24 1970, 1971, 1973-78: Publicexpenditure, Source: UN StatisticalYearbook.
1972, 1979: Interpolated on a straight line.
1980-93: Sum ofhousehold expenditureand governmentexpenditures, Source: OECD NationalAccounts,
Vol.11.
1994: Publicandprivateexpenditure estimatedusing the same shareofhouseholdexpenditurein
household and government expenditure as in 1993, Source: OECD National Accounts, Vol.11.
‘31970-76: Publicand private expenditure interpolated using the same shareofhousehold expenditurein
householdand government expenditure as in 1977, Source: OECD National Accounts, Vol.11.



























‘~1970-72, 1974-76, 1985: Sum ofhouseholdexpenditure (Source: OECD NationalAccounts, Vol.11) and
public expenditure (Source: UN StatisticalYearbook).
1973, 1977-84, 1992: Sum ofhousehold expenditure (Source: OECD National Accounts, Vol.11) and
public expenditure, interpolated on astraight line.
1986-91: Sum ofhousehold expenditure (Source: OECD National Accounts, Vol.11)and public
expenditure (Source: OECD Education Statistics 1985-92).
1993: Sum ofhousehold expenditure (Source: OECD National Accounts, Vol.11)and public expenditure,
calculated usingtheir share in GDP (Source: OECD Educationata Glance).
1994: Sum ofhousehold expenditure(Source: OECD National Accounts, Vol.11)and public expenditure,
estimatedusing the same share in GDP as in 1993.
37IlL R&D ExpendituresAdjustment
The adjustmentfor R&D requiresnot onlythe addition oftotal R&Dexpenditures to capital
formation, but the addition ofbusinessR&D expenditures toGDP, sincethe standard accounts treat them
as anexpenseofproductionratherthan as a product. R&Dperfonned bygovernment andthe non-profit
sectorare alreadyin GDP, but as consumptionratherthan as capital formation.
Most oftheR&D data weretakenfromvarious issues ofOECD Science and Technology
Indicators, Basic Statistical Seriesandfrom theOECD Basic ScienceandTechnology Statistics 1981-
1994. Data formissing yearswere interpolated ona straightline.
Appendix TableA-3: Expenditures forResearch andDevelopment
in millions ofnational currency, current prices
(Source: OECD Basic Scienceand Technology Statistics)
BELGIUM CANADA





1970 8,722.0~ 17,008.0~ 415.0 1,205.013
1971 10,021.0’ 19,549.0 467.0 1,317.0
1972 11,916.0~ 22,290.0~ 465.0 1,353.0
1973 13,810.0 25,031.0 507.0 1,450.0
1974 16,630.0~ 27,596.0~ 617.0 1,696.0
1975 19,451.0~ 30,160.0 705.0 1,911.0
1976 22,658.0~ 34,062.0~ 762.0 2,082.0
1977 25,864.0~ 37,964.0 866.0 2,328.0
1978 28,453.0~ 4l,074.0~ 1,014.0 2,633.0
1979 31,042.0 44,453.0 1,278.0 2,992.0
1980 33,770.0~ 48,476.0~ 1,586.0 3,543.0
1981 38,606.9~ 54,23l.5~ 2,185.0 4,358.0
1982 43,427.5 60,440.5 2,547.0 5,128.0
1983 48,307.4 66,708.8 2,668.0 5,441.0
1984 52,855.3 72,645.1 3,095.0 6,118.0
1985 58,390.1 79,831.7 3,720.0 6,815.0
1986 61,949.4 83,728.2 4,111.0 7,373.0
1987 65,409.1 87,788.6 4,460.0 7,775.0
1988 68,787.1 91,265.1 4,768.0 8,266.0
1989 71,989.1 102,438.1 5,003.0 8,837.0
1990 75,550.3~ 107,25l.5~ 5,444.0 9,650.0
1991 79,111.5 112,065.0 5,729.0 10,091.0
1992 82,672.714 1l6,878.5’~ 5,938.0 10,319.0
1993 86,233.9~~ 121,69l.9’~ 6,131.0 10,579.0
1994 89,795.1’~ l26,505.4’~ 6,387.0 10,882.0
38DENMARK FINLAND




1970 538.6 1,140.0 195.4~ 367.1~
1971 622.1~ 1,319.0” 242.6 435.6
1972 695.9~ 1,497.0~ 291.4~ 529.9~
1973 759.6 1,676.0 340.1 624.2
1974 880.3~ 1,927.010 422.6~ 789.1~
1975 990.8 2,179.0’° 505.2 953.9
1976 1,154.0~ 2,479.010 603.2~ 1,126.4~
1977 1,317.36 2,751.0’° 701.4 1,298.8
1978 1,497.2~ 3,037.010 848.5~ 1,523.4~
1979 1,686.5 3,324.0 995.7 1,748.1
1980 1,960.0~ 3,704.0 1,235.0~ 2,181.011
1981 2,245.1 4,468.4 1,487.3 2,594.7
1982 2,777.4 5,292.6 1,828.9~ 3,145.6~
1983 3,292.0 6,097.0 2,170.6 3,696.6
1984 3,795.0 6,896.0 2,770.0’s 4,550.0
1985 4,301.0 7,692.0 3,236.4’s 5,248.4
1986 4,953.0 8,813.0 3,688.1’s 5,961.0
1987 5,605.0 9,933.0 4,200.3 6,791.9
1988 6,130.0 10,913.0 4,922.8’s 7,834.7
1989 6,655.0 11,892.0 5,764.3 8,925.6
1990 7,528.0 12,996.0 6,448.7’s 9,843.0
1991 8,402.0 14,100.0 6,113.7 10,171.0
1992 8,858.0 14,898.0 6,198.6’s 10,388.0
1993 9,310.0 15,695.0 6,523.3 10,677.1
1994 9,765.0’~ 16,492.014 6,848.0’~ 10,966.2’~
39FRANCE GERMANY
Funded or Total Funded or Total
performed performed
byBE byBE
1970 8,477.0 14,956.0 9,034.06 13,903.0
1971 9,543.0 16,621.0 10,666.0 16,527.0
1972 10,770.0 18,277.0 11,285.06 18,212.0
1973 11,790.0 19,789.0 11,846.0 19,232.0
1974 13,724.0 23,031.0 12,834.06 20,990.0
1975 15,885.0 26,203.0 14,586.0 22,968.0
1976 18,298.0 29,774.0 15,434.06 24,150.0
1977 20,328.0 33,185.0 16,867.0 25,733.0
1978 22,820.06 37,671.0 18,880.0 28,900.0
1979 26,570.0 44,123.0 23,311.0 33,457.0
1980 31,136.0~ 51,014.0 24,982.0~ 36,427.011
1981 37,267.3 62,471.3 26,380.0 37,303.0
1982 43,736.7 74,835.7 28,895.0 40,060.0
1983 48,515.6 84,671.6 30,487.6 42,102.9
1984 55,444.8 96,197.8 32,095.0 44,015.0
1985 62,805.1 105,917.1 36,728.5 49,519.3
1986 67,210.7 113,259.7 39,023.0 52,535.0
1987 72,954.8 121,364.0 41,994.2 57,240.2
1988 79,906.6 130,631.0 44,130.0 59,980.0
1989 89,146.6 143,552.9 46,872.8 63,871.3
1990 97,714.8 157,162.3 48,912.0 66,880.0
1991 103,261.1 163,092.3 52,658.6 74,517.3
1992 109,097.0 168,276.9 53,345.0 76,755.0
1993 109,603.4’~ 170,724.0 53,530.0 78,345.0
1994 110,109.8’~ 173,171.i’~ S3,715.0’~ 79,935.0”
40ITALY JAPAN
Fundedor Total Funded or Total
performed performed
byBE byBE
1970 304,800.0 554,700.0 841,600.02 1,356,000.0
1971 351,500.0 622,800.0 914,900.0 1,532,000.0
1972 387,900.0 685,200.0 1,078,400.0 1,792,000.0
1973 419,800.0 788,200.0 1,346,700.0 2,216,000.0
1974 513,200.0 916,900.0 1,650,800.0 2,716,000.0
1975 657,700.0 1,168,000.0 1,745,900.0 2,975,000.0
1976 749,500.0 1,353,000.0 1,955,400.0 3,320,000.0
1977 914,100.0 1,684,000.0 2,180,700.0 3,651,000.0
1978 1,036,200.0~ 1,867,000.0 2,365,300.0 4,046,000.0
1979 1,356,000.0 2,288,000.0 2,738,000.0 4,584,000.0
1980 1,737,000.0 2,897,000.0 3,258,000.0 5,246,000.0
1981 2,329,759.0 4,055,335.0 3,801,130.0 5,982,356.0
1982 2,842,908.0 4,915,678.0 4,237,416.0 6,528,700.0
1983 3,485,083.0 6,027,005.0 4,765,120.0 7,180,782.0
1984 4,179,327.0 7,322,951.0 5,379,919.0 7,893,931.0
1985 5,270,922.0 9,132,902.0 6,239,733.0 8,890,299.0
1986 6,013,994.0 10,189,139.0 6,441,328.0 9,192,932.0
1987 6,770,779.0 11,696,035.0 6,868,868.0 9,836,640.0
1988 7,788,872.0 13,281,284.0 7,616,439.0 10,627,572.0
1989 8,847,665.0 14,800,669.0 8,655,882.0 11,815,482.0
1990 10,074,958.0 17,001,221.0 9,697,780.0 13,078,315.0
1991 11,265,529.0 18,880,779.0 10,160,768.0 13,771,524.0
1992 11,895,736.0 19,660,694.0 10,006,069.0 13,909,492.0
1993 12,019,397.0 20,268,561.0 9,493,694.0 13,709,139.0
1994 11,761,292.0 19,939,175.0 8,981,319.0’~13,508,786.014
41NETHERLANDS NORWAY
Funded or Total Fundedor Total
performed performed
byBE byBE
1970 1,406.0 2,440.0 411.9 878.0
1971 1,608.0 2,818.0 481.2~
1972 1,792.0 3,164.0 550.4 1,224.0
1973 1,887.0 3,384.0 647.2~ 1,420.0~
1974 2,199.0 3,892.0 743.9 1,617.0
1975 2,448.0 4,440.0 973.0 1,993.0
1976 2,701.0 4,964.0 l,l29.l~ 2,334.0~
1977 2,774.0 5,194.0 1,285.2 2,675.0
1978 2,953.0 5,546.0 1,425.0 2,973.0
1979 3,151.0 5,936.0 1,628.0 3,227.0
1980 3,371.0 6,348.0 1,898.0 3,630.0
1981 3,634.0 6,643.0 2,290.4 4,213.8
1982 3,863.0 7,284.0 2,797.7~ 4,952.5
1983 4,239.0 7,699.0 3,305.1 5,690.8
1984 4,596.0 7,852.0 4,288.6~ 6,826.4
1985 5,324.0 8,748.0 5,272.1 8,109.9
1986 5,950.0 9,533.0 5,905.5~ 9,156.3~
1987 6,264.0 10,040.0 6,539.0 10,202.7
1988 6,421.0 10,163.0 6,655.4~ 10,867.7~
1989 6,395.0 10,273.0 6,771.8 11,532.7
1990 6,212.0 10,450.0 6,997.i~ 12,067.9~
1991 5,892.0 10,381.0 7,222.5 12,603.1
1992 5,852.0 10,503.0 7,667.7~ 13,432.8~
1993 5,812.0’~ 10,625.0’~ 8,113.0 14,262.6
1994 5,772.014 10,747.0’~ 8,558.314 15,092.3~~
42SWEDEN UNITEDKINGDOM
Funded or Total Fundedor Total
performed performed
byBE byBE
1969 1,357.0 2,008.0 701.6
1970 l,62~I.O~ 2,441.0~ 768.6~ 1,129.012
1971 1,891.0~ 2,874.0~ 835.6~ 1,235.012
1972 2,166.0~ 3,328.0 902.6 1,322.0
1973 2,440.0 3,781.0 1,060.3~ 1,547.012
1974 3,012.0~ 4,595.0~ 1,217.9~ 1,831.012
1975 3,585.0 5,409.0 1,375.6 2,165.0
1976 4,238.0~ 6,286.0~ 1,723.0~ 2,622.012
1977 4,890.0~ 7,162.08 2,070.0~ 3,075.012
1978 5,486.0~ 8,118.0 2,418.0 3,526.0
1979 6,081.08 9,074.08 2,944.0~ 4,395.0~
1980 7,372.0~ 11,250.0~ 3,471.0~ 5,265.0~
1981 8,615.7 13,320.3 4,001.3 6,023.5
1982 l0,309.4~ 15,754.6~ 4,207.8~ 6,342.7~
1983 12,003.0 18,189.0 4,414.3 6,661.9
1984 14,720.5~ 21,590.0~ 4,965.6~ 7,377~45
1985 17,438.0 24,991.0 5,517.0 8,093.0
1986 19,217.5~ 27,772.0~ 6,318.0 8,768.0
1987 20,997.0 30,553.0 6,670.0 9,383.0
1988 22,853.5~ 33,412.5~ 7,339.0 10,227.0
1989 24,710.0 36,272.0 8,124.0 11,288.0
1990 26,787.5~ 38,812.0~ 8,836.0 12,238.0
1991 28,865.0 41,352.0 8,736.0 12,406.0
1992 30,942.514 43,176.0~ 9,107.0 12,981.0
1993 33,020.014 45,000.0 9,688.0 13,752.0






























‘Interpolatedbetween 1970 and 1972 byR&D performedby business enterprises (BE).
2Ethmated assuming sameratio toR&Dperformed byBEas in 1971.
~ Estimated assumingsame ratioto R&D performedbyBE as in 1973.
~ Interpolated byR&D performedby BE.
~Interpolated ona straight line.
6 Difference betweenfunded andperformed andperformed interpolatedon a straight line.
~ Estimated assumingsame ratio to R&Din natural sciencesand engineeringas in 1973.
8 Estimated assumingsame ratio toR&D in natural sciencesand engineeringas in 1975.
~ Interpolatedbetween 1970 and 1972 byR&D performedbyBE, private nonprofit, andgovernment.
10Sum ofR&D performed byBEand performedby all others.
“Interpolatedbetween 1979 and 1981 by government fundedR&D.
12 Sum ofR&D performed bygovernmentand highereducation andR&D performedby others.
“Estimated assumingsame ratiotoR&Din natural sciencesand engineering as in 1971.
14 Extrapolated on a straightline assuming same increase as inpreviousyear.
~ Interpolatedby R&D funded byBE performedbyothers.
44IV. MilitarySpendingAdjustment
Dataon total military expenditures were obtainedfrom the U.S. Arms Control andDisarmament
Agency,Reporton WorldMilitary Expenditures and ArmTransfers. ForNATO member countries we
usedthe shareofequipment and infrastnicture expenditures, reported in the NATOReview, to calculate
military capital expenditures. For the otherOECD countries we used the averageNATO member
countries’ share ofequipment and infrastructure expendituresin total militaryexpenditures to obtainan
estimateoftheirmilitarycapital expenditures.
Appendix TableA-4: MilitaryExpenditures
in millionsofnational currency, current prices





1970 6,056.9 201.9 584.5
1971 6,585.9 215.3 629.4
1972 7,319.6 226.0 667.0
1973 8,186.3 242.9 693.4
1974 9,353.7 289.1 879.0
1975 12,903.6 386.4 1,113.8
1976 14,822.8 412.7 1,188.5
1977 16,285.4 474.3 1,327.5
1978 18,150.1 536.1 1,517.2
1979 19,377.9 554.9 1,673.4
1980 22,340.5 1,163.4 1,796.0
1981 24,258.0 1,264.1 2,029.3
1982 25,500.5 1,538.7 2,298.8
1983 26,366.7 1,625.3 2,477.1
1984 26,848.8 1,873.3 2,569.9
1985 23,213.5 2,324.7 2,321.9
1986 24,484.7 2,468.3 2,319.9
1987 27,509.7 2,811.6 2,592.5
1988 23,952.9 2,837.3 2,780.4
1989 19,726.3 2,840.7 2,729.7
1990 18,159.0 2,815.9 3,001.0
1991 17,371.1 2,758.5 3,435.3
1992 17,797.7 2,845.1 3682.7
1993 12,830.6 2,964.3 2,973.7
1994 13,723.3 2,588.6 3,216.5
27 Dataon total militaryexpenditures.






1970 104.4 5,241.1 5,124.1
1971 119.0 5,599.7 5,777.2
1972 137.0 6,094.6 6,519.4
1973 158.2 6,783.1 7,243.1
1974 174.5 7,680.4 8,091.2
1975 260.2 9,763.6 8,683.1
1976 262.5 11,166.4 8,991.0
1977 303.0 12,892.9 9,282.5
1978 339.9 14,884.3 9,937.4
1979 407.3 16,852.7 10,490.9
1980 629.1 23,162.6 12,323.6
1981 708.5 26,903.6 13,257.0
1982 885.3 30,702.0 13,775.4
1983 990.2 34,229.8 14,350.0
1984 1,078.2 36,637.7 14,547.6
1985 1,195.8 40,034.8 14,955.8
1986 1,366.7 42,257.2 15,333.2
1987 1,365.6 44,925.7 15,890.7
1988 1,514.0 46,115.2 15,347.9
1989 1,664.7 48,879.5 15,668.1
1990 1,651.2 46,899.5 16,136.7
1991 2,030.0 49,280.7 13,443.7
1992 1,954.4 46,304.8 11,665.4
1993 1,860.2 45,939.1 9,513.6





1970 263,978.0 91,357.3 609.8
1971 312,988.0 107,623.5 685.5
1972 365,378.0 128,365.4 762.2
1973 404,248.0 150,069.8 836.2
1974 481,988.0 175,335.4 958.5
1975 512,160.0 231,945.7 1,509.2
1976 595,320.0 264,291.9 1,624.3
1977 747,945.0 295,432.4 1,927.5
1978 874,665.0 332,199.8 1,939.0
1979 1,067,220.0 366,013.9 2,142.5
1980 1,505,671.0 462,580.7 2,535.2
1981 1,943,996.0 497,800.0 2,733.6
1982 2,421,918.0 536,411.2 2,884.9
1983 2,836,800.0 571,274.0 2,940.1
1984 3,237,301.0 608,685.0 3,088.4
1985 3,962,041.0 672,646.5 3,225.3
1986 4,475,833.0 716,902.1 3,277.5
1987 5,471,240.0 754,189.2 2,982.2
1988 5,873,970.0 793,406.0 3,404.8
1989 6,233,976.0 850,295.1 3,284.2
1990 5,685,421.0 841,138.4 3,216.1
1991 5,615,526.0 897,111.8 2,953.5
1992 5,453,901.0 882,348.9 2,780.0
1993 6,375,708.0 883,741.5 2,437.2






1970 543.7 986.6 495.3
1971 592.3 1,077.0 534.9
1972 634.8 1,172.0 619.0
1973 687.0 1,254.9 667.3
1974 771.8 1,390.2 790.4
1975 968.5 1,709.2 1,298.0
1976 1,082.6 1,881.7 1,428.8
1977 1,204.6 1,978.2 1,586.7
1978 1,391.4 2,275.2 1,774.5
1979 1,494.5 2,537.4 2,103.8
1980 2,011.0 3,341.5 3,350.4
1981 2,310.2 3,714.8 3,509.6
1982 2,673.3 4,158.7 4,002.4
1983 3,024.4 4,592.2 4,610.1
1984 3,095.9 4,866.0 4,890.7
1985 4,618.4 5,386.1 5,252.4
1986 4,793.9 5,686.3 5,349.4
1987 5,583.9 6,027.3 5,472.4
1988 5,093.6 6,535.4 5,690.6
1989 6,783.1 6,813.6 5,446.5
1990 6,885.3 7,126.6 5,126.0
1991 6,713.6 7,956.5 5,802.4
1992 8,084.2 7,057.9 4,798.5
1993 8,208.6 7,549.9 7,441.0






























Approximated usingthe average share ofmilitary capitalformation expenditures intotal military
expendituresofNATO member countries.
49V. Cross-country comparison in international prices
To account forthe difference in the pricesofinvestment goods relative totheprices ofother
goods andservices across countries weconvertedthe nominal measures ofcapital formationand GDPat
national prices in national currencyto real measures at international prices. The calculationsare all in
eachyear’scurrent prices, with theU.S. purchasingpowerparities always setat 1.00.
To maketheconversion we usedata onpurchasingpower parities (PPPs)for grossfixedcapital
formationand for GDPfrom thePenn WorldTable (Mark 5.6), which areprovided until 1992. We
extrapolated 1993 and 1994 PPPsfor grossfixed capital formation and for GDPby data on priceindices
ofGDPand ofgross fixedcapital fonnationreported in theOECD National Accounts, Vol. I.
The PennWorld Table does notprovide purchasing powerparity estimatesfor a detailed
breakdown ofGDP. In orderto makeourcalculationsfor the non-conventional elements in ourbroad
measure ofcapital formation,wemakeuse ofprice and quantity data from theOECD. These area
component ofthe ICPbutthere are some differences in themethod. Some ofthese datahavebeen
publishedbyEurostat(1988) and OECD (1985a), (1987), and(1992), butwe madeuseofmore detailed
dataon diskettesprovidedby theOECD covering theyears 1985, 1990, and 1993. Theweighting systems
and theindex numberformulas usedbythe PennWorldTableand the OECD aredifferent, butit wasnot
possiblefor usto obtain exactly comparablemeasures.
For consumerdurables, PPPswere availablefrom theOECD data mentioned aboveand, for
earlieryears,fromKravis,Kenessey, Heston, andSummers (1975) and fromKravis, Heston,, and
Summers (1978) and(1982). Sinceitwas clearfromthese earlier studiesthat PPPs for consumer
durables were more strongly correlatedwith thoseforgross fixed capitalformationthanwiththosefor
consumption, weusedthe annual PPPsforgross fixed capital formationtoconvertthe nominal measures
ofcapitalformation in consumerdurables toreal measures. For the conversionofthe nominal measures
ofeducational expenditures and expenditures onR&D we usedthePPPsfor GDP as deflators. We
deflatedmilitary capitalformation expendituresusingPPPs for grossfixed capital formation.
50AppendixB: Summary Tables
TableB-i: ConventionalMeasures ofGross Fixed Capital Formation and GDP
1970-74 1975-79 1980-84 1985-89 1990-94 1970-94
Us
GFCF/GDP(nominal, %) 18.82 19.34 19.32 18.60 16.29 18.47
GFCF/GDP 18.57 18.53 18.45 19.14 19.38 18.81
(real, 1970 prices, %)
GFCF per capita 1,101.00 1,779.43 2,660.36 3,465.39 3,826.68 2,566.57
(nominal, $)
GFCF per capita 1,086.00 1,702.32 2,543.27 3,572.91 4,561.74 2,693.25
(real, 1970 prices, $)
GFCF per worker 2,733.00 4,149.51 6,020.18 7,410.94 8,149.67 5,692.66
(nominal, $)
GFCF per worker 2,695.88 3,971.20 5,754.98 7,637.48 9,717.09 5,955.33
(real, 1970 paces, $)
AVERAGE (12 countries)
GFCF/GDP (nominal, %) 24.98 23.78 21.33 21.28 19.70 22.21
GFCF/GDP 22.96 22.97 21.04 20.04 16.94 20.79
(real, PPPs and current p,%)
GFCF/GDP 22.66 22.03 20.08 20.65 20.06 21.09
(real, PPPs and 1970 p, %)
GFCF per capita 927.37 1,495.14 2,190.51 2,882.72 3,111.02 2,121.35
(real, PPPs and current p, $)
GFCF per capita 914.93 1,431.84 2,093.20 2,976.58 3,689.60 2,221.23
(real, PPP5 and 1970 p, $)
GFCF perworker 2,183.43 3,486.78 5,023.46 6,398.73 6,976.56 4,813.79
(real, PPPs and current p, $)
GFCF perworker 2,154.14 3,339.38 4,800.46 6,605.17 8,279.45 5,035.72
(real, PPPs and 1970 p, $)
BELGIUM
GFCF/GDP (nominal, %) 22.04 21.72 17.71 16.82 18.82 19.42
GFCF/GDP 19.80 20.92 17.79 16.39 16.37 18.26
(real, PPPs and current p,%)
GFCF/GDP 19.55 20.06 16.98 16.91 19.41 18.58
(real, PPPs and 1970 p, %)
GFCF per capita 781.26 1,335.32 1,718.69 2,166.10 2,903.72 1,781.02
(real, PPPs and current p, $)
GFCF per capita 770.95 1,278.69 1,641.54 2,239.72 3,446.21 1,875.42
(real, PPPs and 1970 p, $)
GFCF per worker 2,026.78 3,513.49 4,642.67 5,824.97 7,710.43 4,743.67
(real, PPPs and current p, $)
GFCF per worker 1,999.96 3,364.44 4,435.08 6,021.16 9,156.18 4,995.36
(real, PPPs and 1970 p, $)
51CANADA
GFCF/GDP (nominal, %) 22.50 23.51 21.82 21.24 19.38 21.69
GFCF/GDP 18.47 20.06 21.53 21.06 19.18 20.06
(real, PPPs and current p,%)
GFCF/GDP 18.23 19.24 20.54 21.71 22.75 20.49
(real, PPPs and 1970 p, %)
GFCF percapita 854.51 1,599.55 2,740.23 3,764.91 4,021.55 2,596.15
(real, PPPs and current p, $)
GFCF per capita 843.08 1,531.28 2,616.39 3,890.17 4,774.28 2,731.04
(real, PPPs and 1970 p, $)
GFCF perworker 2,176.49 3,770.03 6,193.49 8,068.59 8,797.61 5,801.24
(real, PPPs and current p, $)
GFCF perworker 2,147.45 3,610.09 5,914.86 8,332.49 10,450.13 6,091.01
(real, PPPs and 1970 p, $)
DENMARK
GFCF/GDP (nominal, %) 24.44 21.74 16.75 19.08 15.89 19.58
GFCF/GDP 23.56 22.44 17.47 18.61 13.35 19.08
(real, PPP5 and current p,%)
GFCF/GDP 23.25 21.52 16.68 19.15 15.81 19.28
(real, PPPs and 1970 p, %)
GFCF per capita 1,044.83 1,522.02 1,795.93 2,697.39 2,464.66 1,904.97
(real, PPP5 and current p, $)
GFCF per capita 1,030.54 1,457.34 1,717.55 2,779.81 2,923.26 1,981.70
(real, PPPs and 1970 p, $)
GFCF perworker 2,179.52 3,252.75 3,763.98 5,220.45 4,858.93 3,855.12
(real, PPPs and current p, $)
GFCF perworker 2,149.80 3,114.92 3,599.17 5,379.14 5,767.42 4,002.09
(real, PPPs and 1970 p, $)
FINLAND
GFCF/GDP (nominal, %) 28.06 26.83 25.12 24.87 19.45 24.86
GFCF/GDP 29.96 29.09 27.95 25.19 17.87 26.01
(real, PPP5 and current p,%)
GFCF/GDP 29.57 27.92 26.69 25.95 21.05 26.24
(real, PPPs and 1970 p, %)
GFCF per capita 1,113.45 1,696.05 2,720.32 3,514.35 2,931.70 2,395.17
(real, PPPs and current p, $)
GFCF per capita 1,098.52 1,625.65 2,600.58 3,631.51 3,453.03 2,481.86
(real, PPPs and 1970 p, $)
GFCF per worker 2,365.28 3,541.83 5,466.30 7,029.99 6,521.31 4,984.94
(real, PPPs and current p, $)
GFCF perworker 2,333.41 3,394.62 5,225.52 7,264.32 7,704.50 5,184.47
(real, PPPs and 1970 p, $)
52FRANCE
GFCF/GDP (nominal, %) 24.96 23.15 21.19 20.07 19.87 21.85
GFCF/GDP 23.37 22.85 21.90 20.10 17.99 21.24
(real, PPPs and current p,%)
GFCF/GDP 23.07 21.92 20.89 20.71 21.32 21.58
(real, PPPs and 1970 p, %)
GFCF per capita 997.25 1,556.95 2,280.59 2810.46 3,232.39 2,175.53
(real, PPPs and current p, $)
GFCF percapita 983.80 1,490.87 2,178.19 2,902.21 3,835.31 2,278.07
(real, PPPs and 1970 p, $)
GFCF perworker 2,426.81 3,810.12 5,708.18 7,224.67 8,262.05 5,486.37
(real, PPPs and current p, $)
GFCF per worker 2,394.03 3,648.44 5,452.68 7,460.29 9,809.66 5,753.02
(real, PPP5 and 1970 p, $)
GERMANY
GFCF/GDP (nominal, %) 24.51 20.63 20.99 19.60 20.07 21.16
GFCF/GDP 23.67 21.88 21.95 18.87 16.69 20.61
(real, PPPs and current p,%)
GFCF/GDP 23.36 20.98 20.95 19.42 19.78 20.90
(real, PPPs and 1970 p, %)
GFCF per capita 1,007.23 1,522.32 2,321.49 2,748.39 3,253.89 2,170.66
(real, PPP5 and current p, $)
GFCF per capita 993.61 1,457.11 2,218.16 2,836.06 3,860.52 2,273.09
(real, PPPs and 1970 p, $)
GFCF per worker 2,308.18 3,567.53 5,346.46 6,204.28 7,239.30 4,933.15
(real, PPPs and current p, $)
GFCF per worker 2,276.96 3,415.11 5,109.13 6,400.88 8,589.64 5,158.35
(real, PPPs and 1970 p, $)
ITALY
GFCF/GDP (nominal, %) 24.49 23.58 22.55 20.08 18.48 21.84
GFCF/GDP 22.68 21.34 20.56 18.37 15.95 19.78
(real, PPPs and current p,%)
GFCF/GDP 22.38 20.47 19.62 18.91 18.89 20.05
(real, PPPs and 1970 p, %)
GFCF per capita 764.94 1,172.46 1,857.68 2,293.48 2,625.96 1,742.90
(real, PPPs and current p, $)
GFCF percapita 754.80 1,122.65 1,774.63 2,367.32 3,113.59 1,826.60
(real, PPPs and 1970 p, $)
GFCF perworker 2,115.80 3,229.24 5,033.29 6,184.14 6,985.07 4,709.51
(real, PPPs and current p, $)
GFCF perworker 2,087.52 3,092.20 4,808.42 6,382.92 8,285.71 4,931.35
(real, PPPs and 1970 p, $)
53JAPAN
GFCF/GDP (nominal, %) 35.01 31.17 29.46 28.66 30.35 30.93
GFCF/GDP 29.64 29.46 28.37 26.82 26.00 28.06
(real, PPPs and current p,%)
GFCF/GDP 29.25 28.25 27.07 27.64 30.85 28.61
(real, PPPs and 1970 p, %)
GFCF percapita 1,031.46 1,678.11 2,660.83 3,751.63 5,113.00 2,847.01
(real, PPPs and current p, $)
GFCF per capita 1,017.28 1,606.20 2,542.56 3,878.06 6,075.85 3,023.99
(real, PPPs and 1970 p, $)
GFCF perworker 2,139.29 3,572.56 5,575.71 7,690.49 9,879.17 5,771.44
(real, PPPs and current p, $)
GFCF perworker 2,109.84 3,419.64 5,327.39 7,947.12 11,733.30 6,107.46
(real, PPP5 and 1970 p, $)
NETHERLANDS
GFCF/GDP (nominal, %) 24.54 21.25 19.45 20.72 19.97 21.19
GFCF/GDP 22.17 20.44 18.14 17.61 14.78 18.63
(real, PPP5 and current p,%)
GFCF/GDP 21.88 19.60 17.32 18.13 17.53 18.89
(real, PPP5 and 1970 p, %)
GFCF per capita 927.33 1,381.10 1,804.14 2,303.25 2,558.57 1,794.88
(real, PPPs and current p, $)
GFCF per capita 915.05 1,322.35 1,723.77 2,376.29 3,039.49 1,875.39
(real, PPPs and 1970 p, $)
GFCF perworker 2,580.98 3,969.99 5,057.11 5,930.71 5,941.18 4,695.99
(real, PPPs and current p, $)
GFCF per worker 2,546.61 3,801.31 4,832.79 6,110.11 7,057.67 4,869.70
(real, PPPs and 1970 p, $)
NORWAY
GFCF/GDP (nominal, %) 27.93 32.46 25.26 26.03 20.46 26.43
GFCF/GDP 26.57 31.99 24.23 24.17 17.09 24.81
(real, PPPs and current p,%)
GFCF/GDP 26.22 30.70 23.14 24.91 20.25 25.04
(real, PPPs and 1970 p, %)
GFCF per capita 1,058.67 2,106.88 3,025.94 3,762.46 3,342.84 2,659.36
(real, PPPs and current p, $)
GFCFpercapita 1,044.55 2,018.80 2,892.39 3,879.18 3,971.98 2,761.38
(real, PPPs and 1970 p, $)
GFCF per worker 2,549.34 4,636.35 6,414.74 7,579.60 7,106.37 5,657.28
(real, PPPs and current p, $)
GFCF per worker 2,515.88 4,443.62 6,131.44 7,815.53 8,446,23 5,870.54
(real, PPPs and 1970 p, $)
54SWEDEN
GFCF/GDP (nominal, %) 21.85 20.34 18.93 19.86 17.13 19.62
GFCF/GDP 19.65 19.43 18.38 18.39 14.99 18.17
(real, PPPs and current p,%)
GFCF/GDP 19.40 18.63 17.55 18.95 17.69 18.45
(real, PPPs and 1970 p, %)
GFCF per capita 949.51 1,441.41 2,047.74 2,823.18 2,750.71 2,002.51
(real, PPPs and current p, $)
GFCF per capita 936.88 1,381.11 1,957.36 2,915.79 3,249.02 2,088.03
(real, PPP5 and 1970 p, $)
GFCF perworker 1,982.65 2,891.92 4,028.73 5,448.24 5,654.54 4,001.21
(real, PPPs and current p, $)
GFCF perworker 1,956.17 2,771.07 3,850.87 5,625.59 6,693.49 4,179.44
(real, PPPs and 1970 p, $)
UNITED KINGDOM
GFCF/GDP (nominal, %) 19.42 19.04 16.67 18.36 16.49 18.00
GFCF/GDP 15.95 15.78 14.16 14.90 12.97 14.75
(real, PPPs and current p,%)
GFCF/GDP 15.74 15.13 13.53 15.36 15.37 15.03
(real, PPP5 and 1970 p, %)
GFCF percapita 598.05 929.53 1,312.50 1,957.06 2,133.25 1,386.08
(real, PPPs and current p. $)
GFCF percapita 590.10 890.08 1,255.27 2,022.82 2,532.66 1,458.19
(real, PPPs and 1970 p, $)
GFCF per worker 1,350.07 2,085.53 3,050.80 4,378.62 4,762.77 3,125.56
(real, PPPs and current p, $)
GFCF perworker 1,332.07 1,997.13 2,918.20 4,522.54 5,659.50 3,285.89
(real, PPP5 and 1970 p, $)
55Table B-2: Measures ofInvestment in ConsumerDurablesand CorrespondingAdjustments to
GDP:
Shares in Nominal GDP (Adjustedfor Durables Service Value) ofNominal Investmentin Consumer
Durables (%)
1970-74 1975-79 1980-84 1985-89 1990-94 1970-94
US 6.28 6.35 5.53 6.52 6.01 6.14
AVERAGE (12 countries) 5.59 5.98 5.44 5.86 5.35 5.65
Belgium 7.91 8.25 7.64 7.73 7.86 7.88
Canada 7.86 7.95 6.92 8.00 7.24 7.59
Denmark 6.10 6.72 5.14 5.52 4.68 5.63
Finland 5.16 5.70 5.70 6.33 4.39 5.46
France 4.34 4.93 4.96 4.73 4.28 4.65
Germany 5.54 5.76 5,42 5.84 5.96 5.70
Italy 4.92 5.35 6.00 6.28 6.16 5.74
Japan 3.20 3.28 3.30 3.96 4.53 3.65
Netherlands 6.30 7.14 5.53 5.65 5.36 6.00
Norway 5.15 5.82 4.89 5.31 3.69 4.97
Sweden 5.11 5.36 4.44 5.07 4.00 4.79
United Kingdom 5.48 5.53 5.40 5.94 5.43 5.56
56Table B-3: Measuresof Investment in Education:
Shares in Nominal GDP ofNominal ExpendituresonEducation (%)
1970-74 1975-79 1980-84 1985-89 1990-94 1970-94
US 7.12 6.71 6.15 5.95 6.55 6.50
AVERAGE (12 countries) 5.10 5.64 5.60 5.39 5.59 5.46
Belgium 4.92 5.96 6.48 5.82 5.26 5.69
Canada 6.84 6.93 6.75 6.38 6.94 6.77
Denmark 5.63 6.24 6.89 6.27 6.69 6.34
Finland 5.20 5.87 5.77 6.03 7.17 6.01
France 4.62 5.14 5.17 5.09 5.29 5.06
Germany 3.60 4.57 4.71 4.49 4.52 4.38
Italy 4.22 3.94 4.92 5.11 5.30 4.70
Japan 3.73 4.51 4.40 4.03 3.78 4.09
Netherlands 5.96 6.71 6.41 5.81 5.26 6.03
Norway 5.98 5.95 4.50 5.41 6.23 5.62
Sweden 6.44 6.84 5.93 5.46 5.42 6.02
United Kingdom 4.11 4.95 5.20 4.73 5.16 4.83
57Table B-4: Measures ofInvestment inR&D and Corresponding Adjustmentsto GDP:
Shares inNominal GDP(Adjusted for Business R&D) of NominalR&D Expenditures(%)
1970-74 1975-79 1980-84 1985-89 1990-94 1970-94
US 2.44 2.24 2.52 2.78 2.70 2.54
AVERAGE (12 countries) 1.49 1.51 1.73 2.00 2.06 1.76
Belgium 1.38 1.34 1.53 1.66 1.64 1.51
Canada 1.24 1.09 1.29 1.40 1.47 1.30
Denmark 0.98 0.98 1.12 1.40 1.71 1.24
Finland 0.86 1.00 1.29 1.71 2.08 1.39
France 1.81 1.74 2.01 2.24 2.36 2.03
Germany 2.11 2.21 2.45 2.75 2.70 2.44
Italy 0.82 0.77 0.89 1.17 1.28 0.99
Japan 1.91 1.98 2.38 2.77 2.88 2.38
Netherlands 1.95 1.88 1.90 2.14 1.86 1.95
Norway 1.10 1.24 1.24 1.61 1.68 1.38
Sweden 1.58 1.86 2.39 2.89 2.92 2.33
United Kingdom 2.10 2.09 2.24 2.20 2.15 2.16
58TableB-S: MeasuresofInvestment in Military Capital:
Shares inNominal GDP ofNominal MilitaryCapital Expenditures(%)
1970-74 1975-79 1980-84 1985-89 1990-94 1970-94
US 1.49 1.01 1.40 1.72 1.32 1.39
AVERAGE (12 countries) 0.49 0.53 0.64 0.62 0.51 0.56
Belgium 0.47 0.59 0.64 0.45 0.23 0.48
Canada 0.21 0.22 0.40 0.48 0.40 0.34
Denmark 0.45 0.49 0.48 0.37 0.38 0.43
Finland 0.22 0.24 0.35 0.36 0.39 0.31
France 0.62 0.67 0.84 0.82 0.68 0.73
Germany 0.79 0.79 0.85 0.77 0.45 0.73
Italy 0.42 0.35 0.43 0.52 0.39 0.42
Japan 0.13 0.16 0.20 0.21 0.19 0.18
Netherlands 0.48 0.66 0.76 0.72 0.51 0.63
Norway 0.58 0.58 0.65 0.88 0.98 0.74
Sweden 0.56 0.55 0.64 0.59 0.52 0.57
United Kingdom 0.94 1.12 1.46 1.29 1.01 1.16
59TableB-6: Expanded Measures ofInvestment and GDP
1970-74 1975-79 1980-84 1985-89 1990-94 1970-94
US
GFCF/GDP (nominal, %) 32.69 32.26 31.44 32.06 29.49 31.59
GFCF/GDP 32.26 30.92 30.03 33.00 35.07 32.26
(real, 1970 prices, %)
GFCF per capita 2,154.74 3,327.81 4,909.86 6,783.82 7,902.07 5,015.66
(nominal, $)
GFCF per capita 2,125.31 3,185.12 4,695.49 6,996.48 9,417.07 5,283.89
(real, 1970 prices, $)
GFCF perworker 5,350.47 7,771.86 11,111.41 14,503.75 16,830.58 11,113.62
(nominal, $)
GFCF perworker 5,277.64 7,441.45 10,625.82 14,951.75 20,061.35 11,671.60
(real, 1970 prices, $)
AVERAGE (12 countries)
GFCF/GDP (nominal, %) 35.31 35.20 32.51 32.74 30.67 33.29
GFCF/GDP 33.10 34.28 32.16 31.34 27.63 31.70
(real, PPPs and current p,%)
GFCF/GDP 32.66 32.87 30.70 32.28 32.78 32.26
(real, PPPs and 1970 p. %)
GFCF per capita 1,443.45 2,413.96 3,624.89 4,883.94 5,492.23 3,571.70
(real, PPPs and current p, $)
GFCF per capita 1,424.04 2,311.56 3,464.75 5,041.56 6,522.88 3,752.96
(real, PPPs and 1970 p, $)
GFCF per worker 3,411.28 5,650.52 8,360.25 10,894.11 12,361.35 8,135.50
(real, PPPs and current p, $)
GFCF per worker 3,365.41 5,411.19 7,991.25 11,242.36 14,690.38 8,540.12
(real, PPPs and 1970 p, $)
BELGIUM
GFCF/GDP (nominal, %) 33.96 34.93 31.14 29.75 30.82 32.12
GFCF/GDP 31.38 33.99 31.24 29.25 27.99 30.77
(real, PPPs and current p,%)
GFCF/GDP 30.97 32.60 29.83 30.14 33.21 31.35
(real, PPPs and 1970 p, %)
GFCF per capita 1,358.74 2,398.97 3,392.33 4,302.47 5,524.06 3,395.31
(real, PPPs and current p, $)
GFCF per capita 1,340.54 2,297.04 3,241.75 4,444.21 6,563.54 3,577.42
(real, PPPs and 1970 p, $)
GFCF per worker 3,524.77 6,312.26 9,171.62 11,575.82 14,675.47 9,051.99
(real, PPPs and current p, $)
GFCF perworker 3,477.45 6,044.00 8,766.11 11,953.67 17,447.11 9,537.67
(real, PPPs and 1970 p, $)
60CANADA
GFCF/GDP (nominal, %) 35.70 36.46 33.90 34.33 32.17 34.51
GFCF/GDP 31.11 32.63 33.58 34.13 31.94 32.68
(real, PPPs and current p,%)
GFCF/GDP 30.71 31.29 32.05 35.16 37.94 33.43
(real, PPPs and 1970 p, %)
GFCF per capita 1,561.55 2,850.99 4,793.25 6,807.76 7,558.12 4,714.33
(real, PPPs and current p, $)
GFCF per capita 1,540.58 2,729.43 4,579.33 7,031.16 8,981.67 4,972.43
(real, PPPs and 1970 p, $)
GFCF perworker 3,979.25 6,720.70 10,837.56 14,595.60 16,543.08 10,535.24
(real, PPPs and current p, $)
GFCF per worker 3,925.99 6,435.83 10,356.07 15,066.37 19,669.60 11,090.77
(real, PPP5 and 1970 p, $)
DENMARK
GFCF/GDP (nominal, %) 35.14 34.00 28.60 30.56 27.45 31.15
GFCF/GDP 34.18 34.80 29.41 30.03 24.54 30.59
(real, PPPs and current p,%)
GFCF/GDP 33.73 33.37 28.09 30.90 29.12 31.04
(real, PPPs and 1970 p, %)
GFCF per capita 1,639.38 2,547.87 3,269.63 4,697.29 4,866.80 3,404.20
(real, PPPs andcurrent p, $)
GFCF per capita 1,616.98 2,439.79 3,127.57 4,840.47 5,786.07 3,562.18
(real, PPPs and 1970 p, $)
GFCF per worker 3,419.77 5,445.31 6,854.98 9,092.97 9,607.18 6,884.04
(real, PPPs and current p, $)
GFCF perworker 3,373.19 5,214.99 6,556.15 9,368.64 11,430.65 7,188.73
(real, PPPs and 1970 p, $)
FINLAND
GFCF/GDP (nominal, %) 37.40 37.62 36.13 36.79 30.90 35.77
GFCF/GDP 39.39 40.07 39.21 37.15 29.24 37.01
(real, PPPs and current p,%)
GFCF/GDP 38.87 38.45 37.44 38.27 34.58 37.52
(real, PPPs and 1970 p, %)
GFCF per capita 1,562.66 2,503.21 4,104.97 5,601.29 5,222.51 3,798.93
(real, PPPs and current p, $)
GFCF per capita 1,541.59 2,398.55 3,925.03 5,786.85 6,174.50 3,965.30
(real, PPPs and 1970 p, $)
GFCF perworker 3,320.12 5,227.88 8,248.27 11,205.58 11,717.18 7,943.81
(real, PPPs and current p, $)
GFCF perworker 3,275.12 5,009.00 7,886.43 11,576.77 13,895.85 8,328.64
(real, PPPs and 1970 p, $)
61FRANCE
GFCF/GDP (nominal, %) 34.48 33.86 32.33 31.00 30.70 32.48
GFCF/GDP 32.78 33.53 33.13 31.04 28.80 31.85
(real, PPPs and current p,%)
GFCF/GDP 32.35 32.15 31.62 31.97 33.78 32.37
(real, PPPs and 1970 p, %)
GFCF per capita 1,478.43 2,423.77 3,692.58 4,652.16 5,497.28 3,548.84
(real, PPPs and current p, $)
GFCF per capita 1,458.48 2,320.64 3,528.20 4,802.71 6,452.09 3,712.42
(real, PPPs and 1970 p, $)
GFCF per worker 3,597.81 5,931.24 9,245.39 11,959.30 13,978.20 8,942.39
(real, PPPs and current p, $)
GFCF per worker 3,549.18 5,678.94 8,835.14 12,345.89 16,414.06 9,364.64
(real, PPPs and 1970 p, $)
GERMANY
GFCF/GDP (nominal, %) 33.91 31.62 31.81 30.83 31.07 31.85
GFCF/GDP 33.01 33.02 32.85 30.00 27.29 31.23
(real, PPPs and current p,%)
GFCF/GDP 32.57 31.66 31.37 30.89 32.39 31.78
(real, PPPs and 1970 p, %)
GFCF per capita 1,531.59 2,510.58 3,829.37 4,807.79 5,794.26 3,694.72
(real, PPPs and current p, $)
GFCF per capita 1,510.92 2,403.11 3,659.85 4,961.54 6,883.99 3,883.88
(real, PPPs and 1970 p, $)
GFCF per worker 3,510.11 5,883.93 8,820.50 10,852.45 12,891.84 8,391.77
(real, PPPs and current p, $)
GFCFperworker 3,462.72 5,632.69 8,431.12 11,197.25 15,317.66 8,808.29
(real, PPPs and 1970 p, $)
ITALY
GFCF/GDP (nominal, %) 33.08 32.57 33.23 31.34 29.54 31.95
GFCF/GDP 31.10 30.04 30.91 29.31 26.59 29.59
(real, PPPs and current p,%)
GFCF/GDP 30.70 28.80 29.51 30.19 31.52 30.14
(real, PPPs and 1970 p, %)
GFCF per capita 1,110.28 1,732.08 2,945.61 3,907.72 4,715.12 2,882.16
(real, PPPs and current p, $)
GFCF per capita 1,095.41 1,658.21 2,814.82 4,034.70 5,597.92 3,040.21
(real, PPPs and 1970 p, $)
GFCF per worker 3,071.28 4,770.21 7,981.35 10,536.50 12,549.47 7,781.76
(real, PPPs and current p, $)
GFCF per worker 3,029.81 4,566.98 7,627.18 10,878.35 14,905.80 8,201.63
(real, PPPs and 1970 p, $)
62JAPAN
GFCF/GDP (nominal, %) 41.86 38.93 37.38 37.03 38.61 38.76
GFCF/GDP 36.49 37.22 36.29 35.17 34.28 35.89
(real, PPPs and current p,%)
GFCF/GDP 36.01 35.69 34.64 36.25 40.68 36.65
(real, PPPs and 1970 p, %)
GFCF per capita 1,332.26 2,242.70 3,639.19 5,287.01 7,286.04 3,957.44
(real, PPPs and current p, $)
GFCF per capita 1,313.95 2,146.63 3,478.50 5,465.04 8,661.27 4,213.08
(real, PPP5 and 1970 p, $)
GFCF per worker 2,763.44 4,774.56 7,624.95 10,838.06 14,075.69 8,015.34
(real, PPP5 and current p, $)
GFCF per worker 2,725.41 4,570.27 7,287.56 11,199.42 16,723.54 8,501.24
(real, PPPs and 1970 p, $)
NETHERLANDS
GFCF/GDP (nominal, %) 36.22 35.08 31.42 32.32 30.53 33.11
GFCF/GDP 33.67 34.14 29.98 28.90 24.79 30.30
(real, PPPs and current p,%)
GFCF/GDP 33.24 32.74 28.62 29.76 29.42 30.75
(real. PPP5 and 1970 p, %)
GFCF per capita 1,539.16 2,507.14 3,263.45 4,108.57 4,606.14 3,204.89
(real, PPP5 and current p. $)
GFCF per capita 1,518.81 2,400.49 3,118.06 4,237.93 5,475.83 3,350.22
(real, PPPs and 1970 p. $)
GFCF per worker 4,284.65 7,206.80 9,147.80 10,582.47 10,697.22 8,383.79
(real, PPP5 and current p, $)
GFCF perworker 4,227.71 6,900.62 8,742.02 10,900.30 12,716.54 8,697.44
(real, PPPs and 1970 p, $)
NORWAY
GFCF/GDP (nominal, %) 38.50 43.53 34.60 36.78 30.97 36.88
GFCF/GDP 37.05 43.03 33.49 34.79 27.82 35.23
(real, PPP5 and current p,%)
GFCF/GDP 36.56 41.30 31.97 35.83 32.63 35.66
(real, PPPs and 1970 p, %)
GFCF percapita 1,565.95 3,027.96 4,436.96 5,803.28 5,637.09 4,094.25
(real, PPPs and current p, $)
GFCF per capita 1,545.15 2,900.86 4,241.49 5,979.84 6,623.22 4,258.11
(real, PPPs and 1970 p, $)
GFCF perworker 3,772.37 6,661.30 9,406.95 11,694.67 11,980.49 8,703.16
(real, PPPs and current p, $)
GFCF per worker 3,723.06 6,383.30 8,992.23 12,051.60 14,080.87 9,046.21
(real, PPP5 and 1970 p, $)
63SWEDEN
GFCF/GDP (nominal, %) 33.38 32.87 30.41 31.79 27.95 31.28
GFCF/GDP 30.96 31.84 29.80 30.12 25.61 29.67
(real, PPPs and current p,%)
GFCF/GDP 30.56 30.54 28.46 31.03 30.33 30.18
(real, PPP5 and 1970 p, %)
GFCF per capita 1,601.09 2,531.77 3,558.68 4,954.06 5,062.49 3,541.62
(real, PPPs and current p, $)
GFCF per capita 1,579.74 2,425.58 3,401.83 5,114.77 5,997.93 3,703.97
(real, PPPs and 1970 p, $)
GFCF per worker 3,342.89 5,079.52 7,001.58 9,562.09 10,458.40 7,088.90
(real, PPP5 and current p. $)
GFCF per worker 3,298.16 4,866.73 6,692.88 9,869.87 12,418.49 7,429.23
(real, PPPs and 1970 p, $)
UNITED KINGDOM
GFCF/GDP (nominal, %) 30.13 30.97 29.14 30.43 28.10 29.75
GFCFIGDP 26.05 27.03 26.03 26.22 23.90 25.84
(real, PPP5 and current p,%)
GFCF/GDP 25.71 25.91 24.86 27.02 28.38 26.38
(real, PPPs and 1970 p, %)
GFCF per capita 1,040.34 1,690.52 2,572.69 3,677.90 4,238.98 2,644.09
(real, PPPs and current p, $)
GFCF per capita 1,026.33 1,618.36 2,460.53 3,799.55 5,042.19 2,789.39
(real, PPPs and 1970 p, $)
GFCF per worker 2,348.87 3,792.52 5,982.03 8,233.84 9,475.90 5,966.63
(real, PPPs and current p, $)
GFCF perworker 2,317.14 3,630.86 5,722.08 8,500.18 11,281.07 6,290.27
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